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its purpose 

The purpose of this manual is to help you get the best value from 
your vehicle. It can do so in several ways. It can help you decide what 
work must be done, even if you choose to have it done by a dealer ser- 
vice department or a repair shop; it provides information and proce- 
dures for routine maintenance and servicing; and it offers diagnostic 
and repair procedures to follow when trouble occurs. 

We hope you use the manual to tackle the work yourself. For 
many simpler jobs, doing it yourself may be quicker than arranging an 
appointment to get the vehicle into a shop and making the trips to 
leave it and pick it up. More importantly, a lot of money can be saved 
by avoiding the expense the shop must pass on to you to cover its la- 
bor and overhead costs. An added benefit is the sense of satisfaction 
and accomplishment that you feel after doing the job yourself. 


Using the manual 
The manual is divided into Chapters. Each Chapter is divided into 
numbered Sections, which are headed in bold type between horizontal 


NOTE 


lines. Each Section consists of consecutively numbered paragraphs. 

At the beginning of each numbered Section you will be referred to 
any illustrations which apply to the procedures in that Section. The ref- 
erence numbers used in illustration captions pinpoint the pertinent 
Section and the Step within that Section. That is, illustration 3.2 means 
the illustration refers to Section 3 and Step (or paragraph) 2 within that 
Section. 

Procedures, once described in the text, are not normally re- 
peated. When it’s necessary to refer to another Chapter, the reference 
will be given as Chapter and Section number. Cross references given 
without use of the word “Chapter” apply to Sections and/or para- 
graphs in the same Chapter. For example, "see Section 8” means in 
the same Chapter. 

References to the left or right side of the vehicle assume you are 
sitting in the driver’s seat, facing forward. 

Even though we have prepared this manual with extreme care, 
neither the publisher nor the author can accept responsibility for any 
errors in, or omissions from, the information given. 


A Note provides information necessary to properly complete a procedure or information which will make the procedure easier 


to understand. 


CAUTION 


A Caution provides a special procedure or special steps which must be taken while completing the procedure where the Cau- 
tion is found. Not heeding a Caution can result in damage to the assembly being worked on. 


WARNING 


A Warning provides a special procedure or special steps which must be taken while completing the procedure where the 
Warning is found. Not heeding a Warning can result in personal injury. 


Introduction to the Ford F-series and Bronco 


The F-series and Bronco models are conventional front-engine, 
rear-wheel drive vehicles. 

Over the years of production covered by this manual, engine op- 
tions include the 309 cu. in. (4.9L) inline six-cylinder engine, the 232 
cu. in. V6 engine and the 255 cu. in., 302 cu. in. (5.0L), 351 cu. in. 
(5.8L), 400 and 460 (7.5L) V8 engines. 

Power is transmitted through either manual or automatic trans- 
mission to a driveshaft and solid rear axle on two-wheel drive (2WD) 
models. On four-wheel drive (4WD) models, a transfer case transfers 
power to the front axle by way of a driveshaft. Transmissions used in- 
clude a four-speed manual, two different five-speed overdrive manu- 


als, a three-speed automatic and two different four-speed overdrive 
automatics. Three different transfer cases are available - two manual 
shift and one electronic shift. 

All 2WD models use twin I-beam independent front suspension 
with coil springs and radius arms. 4WD models (except F350) use a 
similar independent front suspension with a two-piece front driveaxle 
assembly, coil springs and radius arms (except F250). F250 4WD mod- 
els use leaf springs instead of coil springs on its independent front sus- 
pension. F350 4WD models use a solid front axle and leaf springs. All 
models use semi-elliptical leaf springs at the rear. 

All models are equipped with front disc and rear drum brakes. 


Vehicle identification numbers 


The Vehicle Identification Number (VIN) is visible through the 
driver’s side of the windshield 


Modifications are a continuing and unpublicized process in vehi- 
cle manufacturing. Since spare parts lists and manuals are compiled 
on a numerical basis, the individual vehicle numbers are necessary to 
correctly identify the component required. 


Vehicle Identification Number (VIN) 

This very important identification number is stamped on a plate 
attached to the dashboard inside the windshield on the driver’s side of 
the vehicle (see illustrations). The VIN also appears on the Vehicle 
Certificate of Title and Registration. It contains information such as 
where and when the vehicle was manufactured, the model year and 
the body style. 


Vehicle Certification Label 


The Vehicle Certification Label is attached to the driver’s side 
door pillar (see illustration). Information on this label includes the 
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SAMPLE VIN NUMBER 


1F TC R10 A-5 

1 2 3 aS 

Position 1, 2, and 3 — Manufacturer, Make and Type 6 

(World Manufacturer Identifier) 7 

Position.4 — Brake System/GVWR 8 
Position 5, 6, and 7 — Model or.Line, Series, Chassis, 

Cab Type 
Position 8 — Engine Type 9 


Position 9 — Check Digit 


i ee 
6 (7). 9 


Position 10 — Mode! Year 
Position 11 — Assembly Plant 


Position 12 — Constant “A” until sequence number of 99,999 
is reached, then changes to a constant 'B” and 
so on 


Position 13 through 17 — Sequence number — begins at 
00001 


Vehicle Identification Number details 
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Vehicle identification numbers 0-7 
a) 
MFD. BY FORD MOTOR CO. IN U.S.A. @) 
(2) DATE: 2/93 GVWR: 6600 LB/2994 KG 
5) FRONT GAWR: 3320 LB REAR GAWR: 4004 LB Oo 
—~1 1508KG WITH 1816KG (9) 
a LT 215/85R 16D TIRES LT 215/85R 16D TIRES Q 
6) 16 x 6K RIMS 16 x 6K 
AT 51 PSI COLD AT 58 PSI COLD @® 
(6) THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
a VIN: 1FTEF25HS5PLA00000 
C4) 
a3 VA) (B) (C) (D) () (F) (G) tH 63 
04) 27) 


05 C) a) a8 


SPRING 


2D ag 
(A)(B)(C)(D) 
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The Certification label is located on the left front door post 


7 Name and location of manufacture 

2 Date of manufacture 

3 Front Gross Axle Weight Rating in pounds (LB) and 
kilograms (KG) 

4 Front tire size 

5 ‘Front rim size 

6 Front tire cold psi 

7 Gross Vehicle Weight Rating in pounds (LB) and 


F Mode/year 
G Assembly plant code 
H Sequential serial number 
13 Type vehicle 
14 Exterior paint codes (two sets of figures designates a 
two-tone) 
15 Wheelbase in inches 
16 Model code and GVW 


kilograms (KG) 17 Interior trim, seat and body/cab type 
8 Rear Gross Axle Weight Rating in pounds (LB) and 18 Transmission code 
kilograms (KG) 19 Rear axle code 


9 Rear tire size 
10 Rear rim size 
71. ~Rear tire cold psi 
12 Vehicle Identification Number (VIN) 
A World manufacturer identifier 
B Brake type and Gross Vehicle Weight Rating 


20 ~~ Front axle code (if so equipped) 

21 ~ District/special order codes 

22  ~External body type stripe code 

23 Suspension identification codes 
A Auxiliary/option usage code (front) 
B Front spring code 


(GVWR) class : C A auxiliary/option usage code (rear) 

C Model or line, series chassis cab or body type D Rear spring code 

D Engine type 24 Front axle accessory reserve capacity in pounds 
E Check digit 25 Total accessory reserve capacity in pounds 


name of the manufacturer, the month and year of production, the 
Gross Vehicle Weight Rating (GVWR), the Gross Axle Weight Rating 
(GAWR) and other vehicle specific information. Some of the informa- 
tion is in the form of codes, requiring a conversion chart to obtain the 
desired information. Included are the conversions for the rear axle ratio 
and transmission type codes (see illustrations). 


Engine number 

The engine number is stamped onto a machined pad on the ex- 
ternal surface of the engine block. There’s also an identification label 
that’s usually on the valve cover (see illustration). 


Engine identification label 


The engine identification label can usually be found on 
the valve cover 


Buying parts 


Replacement parts are available from many sources, which gen- 
erally fall into one of two categories - authorized dealer parts depart- 
ments and independent retail auto parts stores. Our advice concerning 
these parts is as follows: 

Retail auto parts stores: Good auto parts stores will stock fre- 
quently needed components which wear out relatively fast, such as 
clutch components, exhaust systems, brake parts, tune-up parts, etc. 
These stores often supply new or reconditioned parts on an exchange 
basis, which can save a considerable amount of money. Discount auto 
parts stores are often very good places to buy materials and parts 
needed for general vehicle maintenance such as oil, grease, filters, 
spark plugs, belts, touch-up paint, bulbs, etc. They also usually sell 


tools and general accessories, have convenient hours, charge lower 
prices and can often be found not far from home. 

Authorized dealer parts department: This is the best source for 
parts which are unique to the vehicle and not generally available 
elsewhere (such as major engine parts, transmission parts, trim 
pieces, etc.). 

Warranty information: \f the vehicle is still covered under war- 
ranty, be sure that any replacement parts purchased - regardless of 
the source - do not invalidate the warranty! 

To be sure of obtaining the correct parts, have engine and chassis 
numbers available and, if possible, take the old parts along for positive 
identification. 


Maintenance techniques, 
tools and working facilities 


Maintenance techniques 

There are a number of techniques involved in maintenance and 
repair that will. be referred to throughout this manual. Application of 
these techniques will enable the home mechanic to be more efficient, 
better organized and capable of performing the various tasks properly, 
which will ensure that the repair job is thorough and complete. 


Fasteners 


Fasteners are nuts, bolts, studs and screws used to hold two or 
more parts together. There are a few things to keep in mind when 
working with fasteners. Almost all of them use a locking device of 
some type, either a lockwasher, locknut, locking tab or thread adhe- 
sive. All threaded fasteners should be clean and straight, with undam- 
aged threads and undamaged corners on the hex head where the 
wrench fits. Develop the habit of replacing all damaged nuts and bolts 
with new ones. Special locknuts with nylon or fiber inserts can only be 


used once. If they are removed, they lose their locking ability and must 
be replaced with new ones. 

Rusted nuts and bolts should be treated with a penetrating fluid 
to ease removal and prevent breakage. Some mechanics use turpen- 
tine in a spout-type oil can, which works quite well. After applying the 
rust penetrant, let it work for a few minutes before trying to loosen the 
nut or bolt. Badly rusted fasteners may have to be chiseled or sawed 
off or removed with a special nut breaker, available at tool stores. 

If a bolt or stud breaks off in an assembly, it can be drilled and re- 
moved with a special tool commonly available for this purpose. Most 
automotive machine shops can perform this task, as well as other re- 
pair procedures, such as the repair of threaded holes that have been 
stripped out. 

Flat washers and lockwashers, when removed from an assembly, 
should always be replaced exactly as removed. Replace any damaged 
washers with new ones. Never use a lockwasher on any soft metal sur- 
face (such as aluminum), thin sheet metal or plastic. 


Maintenance techniques, tools and working facilities 
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Fastener sizes 


For a number of reasons, automobile manufacturers are making 
wider and wider use of metric fasteners. Therefore, it is important to be 
able to tell the difference between standard (sometimes called U.S. or 
SAE) and metric hardware, since they cannot be interchanged. 

All bolts, whether standard or metric, are sized according to diam- 
eter, thread pitch and length. For example, a standard 1/2 - 13 x 1 bolt 
is 1/2 inch in diameter, has 13 threads per inch and is 1 inch long. An 
M12 - 1.75 x 25 metric bolt is 12 mm in diameter, has a thread pitch of 
1.75 mm (the distance between threads) and is 25 mm long. The two 
bolts are nearly identical, and easily confused, but they are not inter- 
changeable. 

In addition to the differences in diameter, thread pitch and length, 
metric and standard bolts can also be distinguished by examining the 
bolt heads. To begin with, the distance across the flats on a standard 
bolt head is measured in inches, while the same dimension on a metric 
bolt is sized in millimeters (the same is true for nuts). As a result, a 
standard wrench should not be used on a metric bolt and a metric 


wrench should not be used on a standard bolt. Also, most standard 
bolts have slashes radiating out from the center of the head to denote 
the grade or strength of the bolt, which is an indication of the amount 
of torque that can be applied to it. The greater the number of slashes, 
the greater the strength of the bolt. Grades 0 through 5 are commonly 
used on automobiles. Metric bolts have a property class (grade) num- 
ber, rather than a slash, molded into their heads to indicate bolt 
strength. In this case, the higher the number, the stronger the bolt. 
Property class numbers 8.8, 9.8 and 10.9 are commonly used on auto- 
mobiles. 

Strength markings can also be used to distinguish standard hex 
nuts from metric hex nuts. Many standard nuts have dots stamped into 
one side, while metric nuts are marked with a number. The greater the 
number of dots, or the higher the number, the greater the strength of 
the nut. 

Metric studs are also marked on their ends according to property 
class (grade). Larger studs are numbered (the same as metric bolts), 
while smaller studs carry a geometric code to denote grade. 


iF 


Grade 1 or 2 


Bolt strength markings (top - standard/SAE/USS; bottom - metric) 
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Standard hex nut strength markings 
markings 


Metric hex nut strength 


Metric stud length markings 
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It should be noted that many fasteners, especially Grades 0 
through 2, have no distinguishing marks on them. When such is the 
case, the only way to determine whether it is standard or metric is to 
measure the thread pitch or compare it to a known fastener of the 
same size.1993 

Standard fasteners are often referred to as SAE, as opposed to 
metric. However, it should be noted that SAE technically refers to a 
non-metric fine thread fastener only. Coarse thread non-metric fasten- 
ers are referred to as USS sizes. 

Since fasteners of the same size (both standard and metric) may 
have different strength ratings, be sure to reinstall any bolts, studs or 
nuts removed from your vehicle in their original locations. Also, when 
replacing a fastener with a new one, make sure that the new one has a 
strength rating equal to or greater than the original. 


Metric thread sizes 


Tightening sequences and procedures 


Most threaded fasteners should be tightened to a specific torque 
value (torque is the twisting force applied te a threaded component 
such as a nut or bolt). Overtightening the fastener can weaken it and 
cause it to break, while undertightening can cause it to eventually 
come loose. Bolts, screws and studs, depending on the material they 
are made of and their thread diameters, have specific torque values, 
many of which are noted in the Specifications at the beginning of each 
Chapter. Be sure to follow the torque recommendations closely. For 
fasteners not assigned a specific torque, a general torque value chart 
is presented here as a guide. These torque values are for dry (unlubri- 
cated) fasteners threaded into steel or cast iron (not aluminum). As was 
previously mentioned, the size and grade of a fastener determine the 
amount of torque that can safely be applied to it. The figures listed 


Ft-Ibs Nm 
eS fees 6 to9 9to 12 
Ah 14 to 21 19 to 28 
Fee 2. 28 to 40 38 to 54 
ee 50 to 71 68 to 96 
. 80 to 140 109 to 154 
aiteneen 5 to 8 7 to 10 
ecdscetnee 12 to 18 /tOre4, 
eee 22 to 33 30 to 44 
foe 25 to 35 34 to 47 
Pesce 6 to9 9to 12 
Pa ssactenee 12 to 18 17 to 24 
ee: 14 to 20 19 to 27 
poccene eee 22 to 32 30 to 43 
checuncbene 27 to 38 37 to 51 
Perens 40 to 55 55 to 74 
Pe, tusanes 40 to 60 55 to 81 
eee 55 to 80 75 to 108 


Standard (SAE and USS) bolt dimensions/grade marks 


G = Grade marks (bolt length) 

L Length (in inches) 

T Thread pitch (number of threads per inch) 
D Nominal diameter (in inches) 


Metric bolt dimensions/grade marks 


Property class (bolt strength) 

Length (in millimeters) 

Thread pitch (distance between threads in millimeters) 
Diameter 
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here are approximate for Grade 2 and Grade 3 fasteners. Higher 
grades can tolerate higher torque values. 

Fasteners laid out in a pattern, such as cylinder head bolts, oil 
pan bolts, differential cover bolts, etc., must be loosened or tightened 
in sequence to avoid warping the component. This sequence will nor- 
maily be shown in the appropriate Chapter. If a specific pattern is not 
given, the following procedures can be used to prevent warping, 

Initially, the bolts or nuts should be assembled finger-tight only. 
Next, they should be tightened one full turn each, in a criss-cross or di- 
agonal pattern. After each one has been tightened one full turn, return 
to the first one and tighten them all one-half turn, following the same 
pattern. Finally, tighten each of them one-quarter turn at a time until 
each fastener has been tightened to the proper torque. To loosen and 
remove the fasteners, the procedure would be reversed. 


Component disassembly 


Component disassembly should be done with care and purpose 
to help ensure that the parts go back together properly. Always keep 
track of the sequence in which parts are removed. Make note of spe- 
cial characteristics or marks on parts that can be installed more than 
one way, such as a grooved thrust washer on a shaft. It is a good idea 
to lay the disassembled parts out on a clean surface in the order that 
they were removed. It may also be helpful to make sketches or take in- 
stant photos of components before removal. 

When removing fasteners from a component, keep track of their 
locations. Sometimes threading a bolt back in a part, or putting the 
washers and nut back on a stud, can prevent mix-ups later. If nuts and 
bolts cannot be returned to their original locations, they should be kept 
in a compartmented box or a series of small boxes. A cupcake or muf- 
fin tin is ideal for this purpose, since each cavity can hold the bolts and 
nuts from a particular area (i.e. oil pan bolts, valve cover bolts, engine 
mount bolts, etc.). A pan of this type is especially helpful when working 
on assemblies with very small parts, such as the carburetor, alternator, 
valve train or interior dash and trim pieces. The cavities can be marked 
with paint or tape to identify the contents. 

Whenever wiring looms, harnesses or connectors are separated, 
it is a good idea to identify the two halves with numbered pieces of 
masking tape so they can be easily reconnected. 


Gasket sealing surfaces 


Throughout any vehicle, gaskets are used to seal the mating sur- 
faces between two parts and keep lubricants, fluids, vacuum or pres- 
sure contained in an assembly. 

Many times these gaskets are coated with a liquid or paste-type 
gasket sealing compound before assembly. Age, heat and pressure 
can sometimes cause the two parts to stick together so tightly that 
they are very difficult to separate. Often, the assembly can be loosened 
by striking it with a soft-face hammer near the mating surfaces. A regu- 
lar hammer can be used if a block of wood is placed between the 
hammer and the part. Do not hammer on cast parts or parts that could 
be easily damaged. With any particularly stubborn part, always 
recheck to make sure that every fastener has been removed. 

Avoid using a screwdriver or bar to pry apart an assembly, as they 
can easily mar the gasket sealing surfaces of the parts, which must re- 
main smooth. If prying is absolutely necessary, use an old broom han- 
dle, but keep in mind that extra clean up will be necessary if the wood 
splinters. 

After the parts are separated, the old gasket must be carefully 
scraped off and the gasket surfaces cleaned. Stubborn gasket material 
can be soaked with rust penetrant or treated with a special chemical to 
soften it so it can be easily scraped off. A scraper can be fashioned 
from a piece of copper tubing by flattening and sharpening one end. 
Copper is recommended because it is usually softer than the surfaces 
to be scraped, which reduces the chance of gouging the part. Some 
gaskets can be removed with a wire brush, but regardless of the 
method used, the mating surfaces must be left clean and smooth. If for 
some reason the gasket surface is gouged, then a gasket sealer thick 
enough to fill scratches will have to be used during reassembly of the 
components. For most applications, a non-drying (or semi-drying) gas- 
ket sealer should be used. 
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Hose removal tips 


Warning: /f the vehicle is equipped with air conditioning, do not dis- 
connect any of the A/C hoses without first having the system depres- 
surized by a dealer service department or a service station. 


Hose removal precautions closely parallel gasket removal precau- 
tions. Avoid scratching or gouging the surface that the hose mates 
against or the connection may leak. This is especially true for radiator 
hoses. Because of various chemical reactions, the rubber in hoses can 
bond itself to the metal spigot that the hose fits over. To remove a 
hose, first loosen the hose clamps that secure it to the spigot. Then, 
with slip-joint pliers, grab the hose at the clamp and rotate it around 
the spigot. Work it back and forth until it is completely free, then pull it 
off. Silicone or other lubricants will ease removal if they can be applied 
between the hose and the outside of the spigot. Apply the same lubri- 
cant to the inside of the hose and the outside of the spigot to simplify 
installation. 

As a last resort (and if the hose is to be replaced with a new one 
anyway), the rubber can be slit with a knife and the hose peeled from 
the spigot. If this must be done, be careful that the metal connection is 
not damaged. 

If a hose clamp is broken or damaged, do not reuse it. Wire-type 
clamps usually weaken with age, so it is a good idea to replace them 
with screw-type clamps whenever a hose is removed. 


Tools 

A selection of good tools is a basic requirement for anyone who 
plans to maintain and repair his or her own vehicle. For the owner who 
has few tools, the initial investment might seem high, but when com- 
pared to the spiraling costs of professional auto maintenance and re- 
pair, it is a wise one. 


Micrometer set 


Dial indicator set 
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Timing light 


Compression gauge with spark plug General purpose puller 
hole adapter 


Valve spring compressor Valve spring compressor 


Ridge reamer Piston ring groove cleaning tool Ring removal/installation tool 


Maintenance techniques, tools and working facilities 


Ring compressor 


Brake cylinder hone 


To help the owner decide which tools are needed to perform the 
tasks detailed in this manual, the following tool lists are offered: Main- 
tenance and minor repair, Repair/overhaul and Special. 

The newcomer to practical mechanics should start off with 
the maintenance and minor repair tool kit, which is adequate for the 
simpler jobs performed on a vehicle. Then, as confidence and experi- 
ence grow, the owner can tackle more difficult tasks, buying additional 
tools as they are needed. Eventually the basic kit will be expanded into 
the repair and overhaul tool set. Over a period of time, the experienced 
do-it-yourselfer will assemble a tool set complete enough for most re- 
pair and overhaul procedures and will add tools from the special cate- 
gory when it is felt that the expense Is justified by the frequency of use. 


Maintenance and minor repair tool kit 


The tools in this list should be considered the minimum required 
for performance of routine maintenance, servicing and minor repair 
work. We recommend the purchase of combination wrenches (box- 
end and open-end combined in one wrench). While more expensive 
than open end wrenches, they offer the advantages of both types of 
wrench. 

Combination wrench set (1/4-inch to 1 inch or 6 mm to 19 mm) 

Adjustable wrench, 8 inch 

Spark plug wrench with rubber insert 

Spark plug gap aajusting tool 

Feeler gauge set 

Brake bleeder wrench 

Standard screwdriver (5/16-inch x 6 inch) 

Phillips screwdriver (No. 2 x 6 inch) 

Combination pliers - 6 inch 

Hacksaw and assortment of blades 

Tire pressure gauge 

Grease gun 

Oil can 

Fine emery cloth 

Wire brush - 


Cylinder hone 


Clutch plate alignment tool 
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Brake hold-down spring tool 


Tap and die set 


Battery post and cable cleaning tool 

Oil filter wrench 

Funnel (medium size) 

Safety goggles 

Jackstands (2) 

Drain pan 
Note: /f basic tune-ups are going to be part of routine maintenance, it 
will be necessary to purchase a good quality stroboscopic timing light 
and combination tachometer/dwell meter. Although they are included 
in the list of special tools, it is mentioned here because they are ab- 
solutely necessary for tuning most vehicles properly. 


Repair and overhaul tool set 


These tools are essential for anyone who plans to perform major 
repairs and are in addition to those in the maintenance and minor re- 
pair tool kit. Included is a comprehensive set of sockets which, though 
expensive, are invaluable because of their versatility, especially when 
various extensions and drives are available. We recommend the 1/2- 
inch drive over the 3/8-inch drive. Although the larger drive is bulky and 
more expensive, it has the capacity of accepting a very wide range of 
large sockets. Ideally, however, the mechanic should have a 3/8-inch 
drive set and a 1/2-inch drive set. 

Socket set(s) 

Reversible ratchet 

Extension - 10 inch 

Universal joint 

Torque wrench (same size drive as sockets) 

Ball peen hammer - 8 ounce 

Soft-face hammer (plastic/rubber) 

Standard screwdriver (1/4-inch x 6 inch) 

Standard screwdriver (stubby - 5/16-inch) 

Phillips screwdriver (No. 3 x 8 inch) 

Phillips screwdriver (stubby - No. 2) 

Pliers - vise grip 

Pliers - lineman’s 
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Pliers - needle nose 

Pliers - snap-ring (internal and external) 

Cold chisel - 1/2-inch 

Scribe 

Scraper (made from flattened copper tubing) 

Centerpunch 

Pin punches (1/16, 1/8, 3/16-inch) 

Steel rule/straightedge - 12 inch 

Allen wrench set (1/8 to 3/8-inch or 4mm to 10 mm) 

A selection of files 

Wire brush (large) 

Jackstands (second set) 

Jack (scissor or hydraulic type) 
Note: Another tool which is often useful is an electric drill with a chuck 
capacity of 3/8-inch and a set of good quality drill bits 


Special tools 


The tools in this list include those which are not used regularly, 
are expensive to buy, or which need to be used in accordance with 
their manufacturer's instructions. Unless these tools will be used fre- 
quently, it is not very economical to purchase many of them. A consid- 
eration would be to split the cost and use between yourself and a 
friend or friends. In addition, most of these tools can be obtained from 
a tool rental shop on a temporary basis. 

This list primarily contains only those tools and instruments widely 
available to the public, and not those special tools produced by the ve- 
hicle manufacturer for distribution to dealer service departments. Oc- 
casionally, references to the manufacturer’s special tools are included 
in the text of this manual. Generaily, an alternative method of doing the 
job without the special tool is offered. However, sometimes there is no 
alternative to their use. Where this is the case, and the tool cannot be 
purchased or borrowed, the work should be turned over to the dealer 
service department or an automotive repair shop. 

Valve spring compressor 

Piston ring groove cleaning tool 

Piston ring compressor 

Piston ring installation tool 

Cylinder compression gauge 

Cylinder ridge reamer 

Cylinder surfacing hone 

Cylinder bore gauge 

Micrometers and/or dial calipers 

Hydraulic lifter removal tool 

Balljoint separator 

Universal-type puller 

Impact screwdriver 

Dial indicator set 

Stroboscopic timing light (inductive pick-up) 

Hand operated vacuum/pressure pump 

Tachometer/dwell meter 

Universal electrical multimeter 

Cable hoist 

Brake spring removal and installation tools 

Floor jack 


Buying tools 

For the do-it-yourselfer who is just starting to get involved in vehi- 
cle maintenance and repair, there are a number of options available 
when purchasing tools. If maintenance and minor repair is the extent of 
the work to be done, the purchase of individual tools is satisfactory. If, 
on the other hand, extensive work is planned, it would be a good idea 
to purchase a modest tool set from one of the large retail chain stores. 
A set can usually be bought at a substantial savings over the individual 


tool prices, and they often come with a tool box. As additional tools are 
needed, add-on sets, individual tools and a larger tool box can be pur- 
chased to expand the tool selection. Building a tool set gradually al- 
lows the cost of the tools to be spread over a longer period of time and 
gives the mechanic the freedom to choose only those tools that will ac- 
tually be used. 

Tool stores will often be the only source of some of the special 
tools that are needed, but regardless of where tools are bought, try to 
avoid cheap ones, especially when buying screwdrivers and sockets, 
because they won't last very long. The expense involved in replacing 
cheap tools will eventually be greater than the initial cost of quality 
tools. 


Care and maintenance of tools 


Good tools are expensive, so it makes sense to treat them with 
respect. Keep them clean and in usable condition and store them 
properly when not in use. Always wipe off any dirt, grease or metal 
chips before putting them away. Never leave tools lying around in the 
work area. Upon completion of a job, always check closely under the 
hood for tools that may have been left there so they won’t get lost dur- 
ing a test drive. 

Some tools, such as screwdrivers, pliers, wrenches and sockets, 
can be hung on a panel mounted on the garage or workshop wall, 
while others should be kept in a too! box or tray. Measuring instru- 
ments, gauges, meters, etc. must be carefully stored where they can- 
not be damaged by weather or impact from other tools. 

When tools are used with care and stored properly, they will last a 
very long time. Even with the best of care, though, tools will wear out if 
used frequently. When a tool is damaged or worn out, replace it. Sub- 
sequent jobs will be safer and more enjoyable if you do. 


Working facilities 

Not to be overlooked when discussing tools is the workshop. If 
anything more than routine maintenance is to be carried out, some sort 
of suitable work area is essential. 

It is understood, and appreciated, that many home mechanics do 
not have a good workshop or garage available, and end up removing 
an engine or doing major repairs outside. It is recommended, however, 
that the overhaul or repair be completed under the cover of a roof. 

A clean, flat workbench or table of comfortable working height is 
an absolute necessity. The workbench should be equipped with a vise 
that has a jaw opening of at least four inches. 

As mentioned previously, some clean, dry storage space is also 
required for tools, as well as the lubricants, fluids, cleaning solvents, 
etc. which soon become necessary. 

Sometimes waste oil and fluids, drained from the engine or cool- 
ing system during normal maintenance or repairs, present a disposal 
problem. To avoid pouring them on the ground or into a sewage sys- 
tem, pour the used fiuids into large containers, seal them with caps 
and take them to an authorized disposal site or recycling center. Plas- 
tic jugs, such as old antifreeze containers, are ideal for this purpose. 

Always keep a supply of old newspapers and clean rags avail- 
able. Old towels are excellent for mopping up spills. Many mechanics 
use rolls of paper towels for most work because they are readily avail- 
able and disposable. To help keep the area under the vehicle clean, a 
large cardboard box can be cut open and flattened to protect the 
garage or shop floor. 

Whenever working over a painted surface, such as when leaning 
over a fender to service something under the hood, always cover it 
with an old blanket or bedspread to protect the finish. Vinyl covered 
pads, made especially for this purpose, are available at auto parts 
stores. 


Jacking and towing 
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Jacking 

The jack supplied with the vehicle should be used for raising the 
vehicle during a tire change or when placing jackstands under the 
frame. Under no circumstances should work be performed be- 
neath the vehicle or the engine started while a jack is being used 
as the only.means of support. 


Wheel removal (all models) 


All vehicles are supplied with a screw-type jack (sometimes called 
a "bottle jack") which is placed under the axle tube or radius arm near- 
est to the wheel being changed. The vehicle should be on level ground 
with the wheels blocked and the transmission in Park (automatic) or 


FRONT AXLE 
F-150 (4x4), 


F-100, F-150, 
F-250 


Reverse (manual). On 4-wheel drive vehicles, the transfer case must be 
engaged in gear, not neutral. Pry off the hub cap (if equipped) using the 
tapered end of the lug wrench. Loosen the wheel nuts one-half turn 
and leave them in place until the wheel is raised off the ground. Place 
the jack under the axle tube or radius arm (see illustration). Insert the 
wrench handle into the jack and turn the jackscrew clockwise until the 
wheel is raised off the ground. Remove the wheel nuts and pull off the 
wheel. Remove any corrosion, dirt or foreign material present on the 
mounting surfaces of the hub, drum or rotor that contacts the wheel. 
Warning: /nstalling wheels without proper metal-to-metal contact can 
cause the wheel lug nuts to loosen and allow the wheel to come off the 
vehicle while the vehicle is in motion. 


F-250 (4x4) ALL F-SERIES 


F-350 (4x4) 


Pick-up truck jacking points 


FRONT AXLE 


REAR AXLE 


Bronco jacking points 


5 LUG WHEEL 


8 LUG WHEEL 


Wheel lug nut tightening sequence 


Jacking points and wheel lug nut tightening sequence 
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Wheel installation (single rear wheel models) 


Position the wheel (or spare) on the hub and rotor or the axle 
flange and drum assembly. Install the lug nuts, making sure the cone 
ends of the nuts face inwards and properly seat in the wheel. Tighten 
the lug nuts until snug. Lower the vehicle by turning the jackscrew 
counterclockwise. Remove the jack and tighten the nuts in a diagonal 
pattern to the torque listed in the Chapter 1 Specifications, or securely 
if using the supplied lug wrench. Install the hubcap by placing it into 
position and using the heel of your hand or a rubber mallet to seat it. 
Warning: /f replacement is due to a roadside emergency, verify proper 
torque of the wheel lug nuts using a torque wrench as soon as possible 
and again after 500 miles. 


Front wheel installation (dual rear wheel models) 


Warning: Later models equipped with dual rear wheels use special 
two-piece swiveling lug nuts on the front and rear wheels. Do not at- 
tempt to use cone-shaped one-piece lug nuts on these models. Do not 
attempt to use early model wheels on later models, or vice-versa, as 
the lug nut seats are different. Use of improper lug nuis or wheels can 
cause the lug nuts to loosen and allow the wheel to come off the vehi- 
cle while the vehicle is in motion. 

Mount the front wheel on the hub and align the wheel-to-hub 
alignment pins (see illustration). !nstall the lug nuts and tighten until 
snug. Lower the vehicle by turning the jackscrew counterclockwise. 
Remove the jack and tighten the nuts in a diagonal pattern to the 
torque listed in the Chapter 1 Specifications, or securely if using the 
supplied lug wrench. Install the hubcap by placing it into position and 
using the heel of your hand or a rubber mallet to seat it. Warning: /f re- 
placement is due to a roadside emergency, verify proper torque of the 
wheel lug nuts using a torque wrench as soon as possible and again af- 
ter 500 miles. 


Rear wheel installation (dual rear wheel models) 
Warning: Later models equipped with dual rear wheels use special 
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two-piece swiveling lug nuts on the front and rear wheels. Do not at- 

tempt to use cone-shaped one-piece lug nuts on these models. Do not 
attempt to use early model wheels on later models, or vice-versa, as 
the lug nut seats are different. Use of improper lug nuts or wheels can 
cause the wheel lug nuts to loosen and allow the wheel to come off the 
vehicle while the vehicle is in motion. 

Mount the inner wheel on the rear hub and align the wheel-to-hub 
alignment pins (see illustration). Make sure the wheel is flush with the 
hub mounting surface so there is no gap. Install the outer rear wheel 
flush against the inner wheel and align the wheel-to-wheel alignment 
pins. Install the eight lug nuts and tighten them until snug. Lower the 
vehicle by turning the jackscrew counterclockwise. Remove the jack 
and tighten the nuts in a diagonal fashion to the torque listed in the 
Chapter 1 Specifications, or securely if using the supplied lug wrench. 
Install the hubcap by placing it into position and using the heel of your 
hand or a rubber mallet to seat it. Warning: /f replacement is due to a 
roadside emergency, verify proper torque of the wheel lug nuts using a 
torque wrench as soon as possible and again after 500 miles. 


Towing 

The vehicle can be towed with all four wheels on the ground pro- 
vided speeds do not exceed 35 mph and the distance is not over 50 
miles, otherwise transmission or transfer case damage can result. 

Towing equipment specifically designed for that purpose should 
be used and should be attached to the main structural members of the 
vehicle and not the bumper or brackets. 

Safety is a major consideration when towing a vehicle and all ap- 
plicable state and local laws must be obeyed. A safety chain system 
must be used for all towing. 

While towing, the parking brake should be fully released and the 
transmission should be in Neutral. The steering must be unlocked (igni- 
tion switch in the Off position). Remember that power steering and 
power brakes will not work with the engine off. On 4WD models with a 
manual transfer case, place the transfer case in Neutral and place the 
locking hubs in the Free position. On 4WD models with an electronic 
transfer case, place the transfer case in 2H (2WD High) and make sure 
the automatic hubs are disengaged. 


Booster battery (jump) starting 


Observe these precautions when using a booster battery to start 
a vehicle: 

a) Before connecting the booster battery, make sure the ignition 
switch is in the Off position. 

b) Turn off the lights, heater and other electrical loads. 

c) Your eyes should be shielded. Safety goggles are a good idea. 

d) Make sure the booster battery is the same voltage as the dead 
one in the vehicle. 

e) The two vehicles MUST NOT TOUCH each other! . 

f) Make sure the transaxle is in Neutral (manual) or Park (automatic). 

g) If the booster battery is not a maintenance-free type, remove the 
vent caps and lay a cloth over the vent holes. 

Connect the red jumper cable to the positive (+) terminals of each 
battery (see illustration). 

Connect one end of the black jurnper cable to the negative (-) ter- 
minal of the booster battery. The other end of this cable should be con- 
nected to a good ground on the vehicle to be started, such as a bolt or 
bracket on the body. f 

Start the engine using the booster battery, then, with the engine 
running at idle speed, disconnect the jumper cables in the reverse 


order of connection. 


Make the booster battery cable connections in the numerical 
order shown (note that the negative cable of the booster battery 
is NOT attached to the negative terminal of the dead battery) 
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Automotive chemicals and lubricants 


A number of automotive chemicals and lubricants are available for 
use during vehicle maintenance and repair. They include a wide variety 
of products ranging from cleaning solvents and degreasers to lubri- 
cants and protective sprays for rubber, plastic and vinyl. 


Cleaners 

Carburetor cleaner and choke cleaner is a strong solvent for gum, 
varnish and carbon. Most carburetor cleaners leave a dry-type lubricant 
film which will not harden or gum up. Because of this film it is not rec- 
ommended for use on electrical components 

Brake system cleaner is used to remove grease and brake fluid 
from the brake system, where clean surfaces are absolutely necessary. 
It leaves no residue and often eliminates brake squeal caused by conta- 
minants. 

Electrical cleaner removes oxidation, corrosion and carbon de- 
posits from electrical contacts, restoring full current flow. It can also be 
used to clean spark plugs, carburetor jets, voltage regulators and other 
parts where an oil-free surface is desired. 

Demoisturants remove water and moisture from electrical compo- 
nents such as alternators, voltage regulators, electrical connectors and 
fuse blocks. They are non-conductive, non-corrosive and non-flamma- 
ble. 

Degreasers are heavy-duty solvents used to remove grease from 
the outside of the engine and from chassis components. They can be 
sprayed or brushed on and, depending on the type, are rinsed off either 
with water or solvent. 


Lubricants 

Motor oil is the lubricant formulated for use in engines. It normally 
contains a wide variety of additives to prevent corrosion and reduce 
foaming and wear. Motor oil comes in various weights (viscosity rat- 
ings) from 5 to 80. The recommended weight of the oil depends on the 
season, temperature and the demands on the engine. Light oil is used 
in cold climates and under light load conditions. Heavy oil is used in 
hot climates and where high loads are encountered. Multi-viscosity oils 
are designed to have characteristics of both light and heavy oils and 
are available in a number of weights from 5W-20 to 20W-50. 

Gear oil is designed to be used in differentials, manual transmis- 
sions and other areas where high-temperature lubrication is required. 

Chassis and wheel bearing grease is a heavy grease used where 
increased loads and friction are encountered, such as for wheel bear- 
ings, balljoints, tie-rod ends and universal joints. 

High-temperature wheel bearing grease is designed to withstand 
the extreme temperatures encountered by whee! bearings in disc 
brake equipped vehicles. It usually contains molybdenum disulfide 
(moly), which is a dry-type lubricant. 

White grease is a heavy grease for metal-to-metal applications 
where water is a problem. White grease stays soft under both low and 
high temperatures (usually from -100 to +190-degrees F), and will not 
wash off or dilute in the presence of water. 

Assembly lube is a special extreme pressure lubricant, usually con- 
taining moly, used to lubricate high-load parts (such as main and rod 
bearings and cam lobes) for initial start-up of a new engine. The as- 
sembly lube lubricates the parts without being squeezed out or 
washed away until the engine oiling system begins to function. 

Silicone lubricants are used to protect rubber, plastic, vinyl and 
nylon parts. 

Graphite lubricants are used where oils cannot be used due to 
contamination problems, such as in locks. The dry graphite will fubri- 
cate metal parts while remaining uncontaminated by dirt, water, oil or 
acids. It is electrically conductive and will not foul electrical contacts in 
locks such as the ignition switch. 

Moly penetrants loosen and lubricate frozen, rusted and corroded 
fasteners and prevent future rusting or freezing. 

Heat-sink grease is a special electrically non-conductive grease 


that is used for mounting electronic ignition modules where it is essen- 
tial that heat is transferred away from the module. 


Sealants 

RTV sealant is one of the most widely used gasket compounds. 
Made from silicone, RTV is air curing, it seals, bonds, waterproofs, fills 
surface irregularities, remains flexible, doesn’t shrink, is relatively easy 
to remove, and is used as a supplementary sealer with almost all low 
and medium temperature gaskets. 

Anaerobic sealant is much like RTV in that it can be used either to 
seal gaskets or to form gaskets by itself. It remains flexible, is solvent 
resistant and fills surface imperfections. The difference between an 
anaerobic sealant and an RTV-type sealant is in the curing. RTV cures 
when exposed to air, while an anaerobic sealant cures only in the ab- 
sence of air. This means that an anaerobic sealant cures only after the 
assembly of parts, sealing them together. 

Thread and pipe sealant is used for sealing hydraulic and pneu- 
matic fittings and vacuum lines. It is usually made from a Teflon com- 
pound, and comes in a spray, a paint-on liquid and as a wrap-around 
tape. 


Chemicals 

Anti-seize compound prevents seizing, galling, cold welding, rust 
and corrosion in fasteners. High-temperature ant-seize, usually made 
with copper and graphite lubricants, is used for exhaust system and 
exhaust manifold bolts. 

Anaerobic locking compounds are used to keep fasteners from vi- 
brating or working loose and cure only after installation, in the absence 
of air. Medium strength locking compound is used for small nuts, bolts 
and screws that may be removed later. High-strength locking com- 
pound is for large nuts, bolts and studs which aren’t removed on a reg- 
ular basis. 

Oil additives range from viscosity index improvers to chemical 
treatments that claim to reduce internal engine friction. It should be 
noted that most oi! manufacturers caution against using additives with 
their oils. 

Gas additives perform several functions, depending on their chem- 
ical makeup. They usually contain solvents that help dissolve gum and 
varnish that build up on carburetor, fuel injection and intake parts. 
They also serve to break down carbon deposits that form on the inside 
surfaces of the combustion chambers. Some additives contain upper 
cylinder lubricants for valves and piston rings, and others contain 
chemicals to remove condensation from the gas tank. 


Miscellaneous 


Brake fluid is specially formulated hydraulic fluid that can withstand 
the heat and pressure encountered in brake systems. Care must be 
taken so this fluid does not come in contact with painted surfaces or 
plastics. An opened container should always be resealed to prevent 
contamination by water or dirt. 

Weatherstrip adhesive is used to bond weatherstripping around 
doors, windows and trunk lids. It is sometimes used to attach trim 
pieces, 

Undercoating is a petroleum-based, tar-like substance that is de- 
signed to protect metal surfaces on the underside of the vehicle from 
corrosion. It also acts as a sound-deadening agent by insulating the 
bottom of the vehicle. 

Waxes and polishes are used to help protect painted and plated 
surfaces from the weather. Different types of paint may require the use 
of different types of wax and polish. Some polishes utilize a chemical 
or abrasive cleaner to help remove the top layer of oxidized (dull) paint 
on older vehicles. In recent years many non-wax polishes that contain 
a wide variety of chemicals such as polymers and silicones have been 
introduced. These non-wax polishes are usually easier to apply and 
last longer than conventional waxes and polishes. 


Safety first 
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Regardless of how enthusiastic you may be about getting on with 
the job at hand, take the time to ensure that your safety is not jeopar- 
dized. A moment’s lack of attention can result in an accident, as can 
failure to observe certain simple safety precautions. The possibility of 
an accident will always exist, and the following points should not be 
considered a comprehensive list of all dangers. Rather, they are in- 
tended to make you aware of the risks and to encourage a safety con- 
scious approach to all work you carry out on your vehicle. 


Essential DOs and DON’Ts 


DON'T rely on a jack when working under the vehicle. Always use ap- 
proved jackstands to support the weight of the vehicle and place them 
under the recommended lift or support points. 

DON’T attempt to loosen extremely tight fasteners (i.e. wheel lug nuts) 
while the vehicle is on a jack - it may fall. 

DON’T start the engine without first making sure that the transmission 
is in Neutral (or Park where applicable) and the parking brake is set. 
DON’T remove the radiator cap from a hot cooling system - let it cool 
or cover it with a cloth and release the pressure gradually. 

DON’T attempt to drain the engine oil until you are sure it has cooled 
to the point that it will not burn you. 

DON’T touch any part of the engine or exhaust etn until it has 
‘cooled sufficiently to avoid burns. 

DON’T siphon toxic liquids such as gasoline, antifreeze and brake fluid 
by mouth, or allow them to remain on your skin. 

DON’T inhale brake lining dust - it is potentially hazardous (see As- 
bestos below) 

DON’T allow spilled oil or grease to remain on the floor - wipe it up be- 
fore someone slips on it. 

DON’T use loose fitting wrenches or other tools which may slip and 
cause injury. 

DON’T push on wrenches when loosening or tightening nuts or bolts. 
Always try to pull the wrench toward you. If the situation calls for push- 
ing the wrench away, push with an open hand to avoid scraped knuck- 
les if the wrench should slip. 

DON’T attempt to lift a heavy component alone - get someone to help 
you. 

DON’T rush or take unsafe shortcuts to finish a job. 

DON’T allow children or animals in or around the vehicle whilé you are 
working on it. 

DO wear eye protection when using power tools such as a drill, 
sander, bench grinder, etc. and when working under a vehicle. 

DO keep loose clothing and long hair well out of the way of moving 
parts. 

DO make sure that any hoist used has a safe working load rating ade- 
quate for the job. 

DO get someone to check on you periodically when working alone on 
a vehicle. 

DO carry out work in a logical sequence and make sure that everything 
is correctly assembled and tightened. 

DO keep chemicals and fluids tightly capped and out of the reach of 
children and pets. 

DO remember that your vehicle’s safety affects that of yourself and 
others. If in doubt on any point, get professional advice. 


Asbestos 

Certain friction, insulating, sealing, and other products - such as 
brake linings, brake bands, clutch linings, torque converters, gaskets, 
etc. - contain asbestos. Extreme care must be taken to avoid inhala- 
tion of dust from such products, since it is hazardous to health. If in 
doubt, assume that they do contain asbestos. 


Fire 

Remember at all times that gasoline is highly flammable. Never 
smoke or have any kind of open flame around when working oni a vehi- 
cle. But the risk does not end there. A spark caused by an electrical 
short circuit, by two metal surfaces contacting each other, or even by 
static electricity built up in your body under certain conditions, can ig- 
nite gasoline vapors, which in a confined space are highly explosive. 
Do not, under any circumstances, use gasoline for cleaning parts. Use 
an approved safety solvent. 

Always disconnect the battery ground (-) cable at the battery be- 
fore working on any part of the fuel system or electrical system. Never 
risk spilling fuel on a hot engine or exhaust component. It is strongly 
recommended that a fire extinguisher suitable for use on fuel and elec- 
trical fires be kept handy in the garage or workshop at all times. Never 
try to extinguish a fuel or electrical fire with water. 


Fumes 

Certain fumes are highly toxic and can quickly cause uncon- 
sciousness and even death if inhaled to any extent. Gasoline vapor 
falls into this category, as do the vapors from some cleaning solvents. 
Any draining or pouring of such volatile fluids should be done in a well 
ventilated area. 

When using cleaning fluids and solvents, read the instructions on 
the container carefully. Never use materials from unmarked containers. 

Never run the engine in an enclosed space, such as a garage. Ex- 
haust fumes contain carbon monoxide, which is extremely poisonous. 
If you need to run the engine, always do so in the open air, or at least 
have the rear of the vehicle outside the work area. 

If you are fortunate enough to have the use of an inspection pit, 
never drain or pour gasoline and never run the engine while the vehicle 
is over the pit. The fumes, being heavier than air, will concentrate in the 
pit with possibly lethal results. 


The battery 


Never create a spark or allow a bare light bulb near a battery. 
They normally give off a certain amount of hydrogen gas, which is 
highly explosive. 

Always disconnect the battery ground (-) cable at the battery be- 
fore working on the fuel or electrical systems. 

If possible, loosen the filler caps or cover when charging the bat- 
tery from an external source (this does not apply to sealed or mainte- 
nance-free batteries). Do not charge at an excessive rate or the bat- 
tery may burst. 

Take care when adding water to a non maintenance-free battery 
and when carrying a battery. The electrolyte, even when diluted, is very 
corrosive and should not be allowed to contact clothing or skin. 

Always wear eye protection when cleaning the battery to prevent 
the caustic deposits from entering your eyes. 


Household current 

When using an electric power tool, inspection light, etc., which 
operates on household current, always make sure that the tool is cor- 
rectly connected to its plug and that, where necessary, it is properly 
grounded. Do not use such items in damp conditions and, again, do 
not create a spark or apply excessive heat in the vicinity of fuel or fuel 
vapor. 


Secondary ignition system voltage 

A severe electric shock can result from touching certain parts of 
the ignition system (such as the spark plug wires) when the engine is 
running or being cranked, particularly if components are damp or the 
insulation is defective. In the case of an electronic ignition system, the 
secondary system voltage is much higher and could prove fatal. 
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Conversion factors 


Length (distance) 


Inches (in) X 25.4 =Millimetres (mm) X 0.0394 =Inches (in) 
Feet (ft) X 0.305 = Metres (m) xX 3.281 =Feet (ft) 
Miles X 1.609 = Kilometres (km) X 0621 =Miles 
Volume (capacity) ; 
Cubic inches (cu in; in”) X 16.387 = Cubic centimetres (cc; cm’) X 0.061  =Cubic inches (cu in; in”) 
Imperial pints (Imp pt) X 0.568 = Litres (1) x 1.76 = Imperial pints (Imp pt) 
imperial quarts (Imp qt) X 1.137 = Litres (I) x 0.88 = Imperial quarts (imp qt) 
imperial quarts (Imp qt) X 1.201 =US quarts (US qt) X 0.833. =Imperial quarts (Imp qt) 
US quarts (US qt) X 0.946 = Litres (I) X 1.057 =US quarts (US qt) 
Imperial gallons (Imp gal) X 4.546 = Litres (i) Xx 0.22 = Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) X 1.201 =US gallons (US gal) X 0.833. =Imperial gallons (imp gal) 
US gallons (US gal) X 3.785 = Litres (1) X 0.264 =US gallons (US gal) 
Mass (weight) 
Ounces (oz) X 28.35 = Grams (g) X 0.035 Ounces (oz) 
Pounds (Ib) X 0.454 =Kilograms (kg) X 2.205 = Pounds (Ib) 
Force 
Ounces-force (ozf; 02) x 0.278 = Newtons (N) x 3.6 = Ounces-force (ozf; 02) 
Pounds-force (Ibf; Ib) X 4.448 = Newtons (N) X 0.225 = Pounds-force (ibf; Ib) 
Newtons (N) xX 0.1. =Kilograms-force (kgf; kg) xX . 9.81 = Newtons (N) 
Pressure 
Pounds-force per square inch X 0.070 = Kilograms-force per square X 14.223 = Pounds-force per square inch 
(psi; Ibf/in?; |b/in?) centimetre (kgf/cm?; kg/cm’) (psi; Ibf/in?; tb/in?) 
Pounds-force per square inch X 0.068 = Atmospheres (atm) X 14.696 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch xX 0.069 = Bars x 14.5 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch X 6.895 = Kilopascals (kPa) X 0.145 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; tb/in?) 
Kilopascals (kPa) X 0.01 = Kilograms-force per square Xx 98.1 = Kilopascals (kPa) 
centimetre (kgf/cm?; kg/cm?) 
Torque (moment of force) : 
Pounds-force inches X 1.152 = Kilograms-force centimetre X 0.868 = Pounds-force inches 
(Ibf in; Ib in) (kgf cm; kg cm) {Ibf in; Ib in) 
Pounds-force inches X 0.113 =Newton metres (Nm) x 8.85 = Pounds-force inches 
(Ibf in; Ib in) (Ibf in; Ib in) 
Pounds-force inches X 0.083 = Pounds-force feet (Ibf ft; Ib ft) XxX nl = Pounds-force inches 
(Ib in; Ib in) (ibf in; tb in) 
Pounds-force feet (Ibf ft; Ib ft) X 0.138 = Kilograms-force metres X 7.233 = Pounds-force feet (Ibf ft: Ib ft) 
(kgf m; kg m) 
Pounds-force feet (Ibf ft; Ib ft) X 1.356 = Newton metres (Nm) X 0.738 = Pounds-force feet (ibf ft: Ib ft) 
Néwton metres (Nm) X 0.102 = Kilograms-force metres X 9.804 =Newton metres (Nm) 
(kgf m; kg m) 
Power 
Horsepower (hp) X 745.7 =Watts (W) X 0.0013 = Horsepower (hp) 
Velocity (speed) 
Miles per hour (miles/hr; mph) X 1.609 = Kilometres per hour (km/hr; kph) X 0.621 =: Miles per hour (miles/hr; mph) 
Fuel consumption* 
Miles per gallon, Imperial (mpg) X 0.354 = Kilometres per litre (km/l) X 2.825 =Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) X 0.425 = Kilometres per litre (km/I) X 2.352 =Miles per gallon, US (mpg) 
Temperature. 
Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 


*it is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (i/10Okm), 
where mpg (Imperial) x //100 km = 282 and mpg (US) x 1/100 km = 235 
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This Section provides an easy reference guide to the more com- 
mon problems which may occur during the operation of your vehicle. 
These problems and possible causes are grouped under various com- 
ponents or systems; i.e. Engine, Cooling System, etc., and also refer to 
the Chapter and/or Section which deals with the problem. 

Remember that successful troubleshooting is not a mysterious 
“black art” practiced only by professional mechanics. It’s simply the 
result of a bit of knowledge combined with an intelligent, systematic 
approach to the problem. Always work by a process of elimination, 
starting with the simplest solution and working through to the most 
complex - and never overlook the obvious. Anyone can forget to fill the 
gas tank or leave the lights on overnight, so don’t assume that you are 
above such oversights. 

Finally, always get clear in your mind why a problem has occurred 
and take steps to ensure that it doesn’t happen again. If the electrical 
system fails because of a poor connection, check all other connections 
in the system to make sure that they don’t fail as well. If a particular 
fuse continues to blow, find out why - don’t just go on replacing fuses. 
Remember, failure of a small component can often be indicative of po- 
tential failure or incorrect functioning of a more important component 
or system. 


Engine 
1. Engine will not rotate when attempting to start 


1 Battery terminal connections loose or corroded. Check the cable 
terminals at the battery. Tighten the cable or remove corrosion as nec- 
essary. 

2 Battery discharged or faulty. If the cable connections are clean 
and tight on the battery posts, turn the key to the On position and 
switch on the headlights and/or windshield wipers. If they fail to func- 
tion, the battery is discharged. 

3 Automatic transmission not completely engaged in Park or Neu- 
tral or clutch pedal not completely depressed. 

4 _ Broken, loose or disconnected wiring in the starting circuit. in- 
spect all wiring and connectors at the battery, starter solenoid and ig- 
nition switch. 

5 Starter motor pinion jammed in flywheel ring gear. If manual 
transmission, place transmission in gear and rock the vehicle to manu- 
ally turn the engine. Remove the starter and inspect the pinion and fly- 
wheel! at earliest convenience (Chapter 5). 

6 Starter solenoid faulty (Chapter 5). 

7 Starter motor faulty (Chapter 5). 

8 Ignition switch faulty (Chapter 12). 


2 Engine rotates but will not start 


1 Fuel tank empty. 

2 Fault in the carburetor or fuel injection system (Chapter 4). 

3 Battery discharged (engine rotates slowly). Check the operation 
of electrical components as described in the previous Section. 

4 Battery terminal connections loose or corroded (see previous 
Section). 

5 Fuel pump faulty or fuel pump inertia switch needs resetting 
(Chapter 4). 

6 Excessive moisture on, or damage to, ignition components (see 
Chapter 5). 

¢ Worn, faulty or incorrectly gapped spark plugs (Chapter 1). 

8 Broken, loose or disconnected wiring in the starting circuit (see 
previous Section). 

9 Distributor loose, causing ignition timing to change (distributor- 
equipped models only). Turn the distributor as necessary to start the 
engine, then set the ignition timing as soon as possible (Chapter 5). 

10 Broken, loose or disconnected wires at the ignition coil or faulty 
coil (Chapter 5). 
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3 Starter motor operates without rotating engine 


1 Starter pinion sticking. Remove the starter (Chapter 5) and in- 


spect. 
2 Starter pinion or flywheel teeth worn or broken. Remove the fly- 


wheel/driveplate access cover and inspect. 


4 Engine hard to start when cold 


1 Battery discharged or low. Check as described in Section 1. 

2 Fault in the fuel or electrical systems (Chapters 4 and 5). 

3 Carburetor (if equipped) in need of overhaul (Chapter 4). 

4 Distributor rotor (if equipped) carbon tracked and/or damaged 
(Chapters 1 and 5). 

5 — Choke contro! stuck or inoperative (carbureted models) (Chapters 
1 and 4). 


5 _ Engine hard to start when hot 


1__ Air filter clogged (Chapter 1). 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
3. Fuel not reaching the carburetor or injectors (see Chapter 4). 


6 Starter motor noisy or excessively rough in engagement 


1 Pinion or flywheel gear teeth worn or broken. Remove the cover at 
the rear of the engine (if so equipped) and inspect. 
2 Starter motor mounting bolts loose or missing. 


7 Engine starts but stops immediately 


1. _ Loose or faulty electrical connections at distributor, coil or alter- 
nator. 

2 Fault in the fuel or electrical systems (Chapters 4 and 5). 

3 Insufficient fuel reaching the carburetor (carbureted modeis). 
Check the fuel pump (Chapter 4). 

4 Vacuum leak at the gasket surfaces of the intake manifold or car- 
buretor/throttle body. Make sure all mounting bolts/nuts are tightened 
securely and all vacuum hoses connected to the carburetor and mani- 
fold are positioned properly and in good condition. 


8 Engine lopes while idling or idles erratically 


1 Vacuum leakage. Check the mounting bolts/nuts at the carbure- 
tor/throttle body and intake manifold for tightness. Make sure all vac- 
uuin hoses are connected and in good condition. Use a stethoscope or 
a length of fuel hose held against your ear to listen for vacuum leaks 
while the engine is running. A hissing sound will be heard. A soapy wa- 
ter solution will also detect leaks. 


,2 Fault in the fuel or electrical systems (Chapters 4 and 5). 


3 Leaking EGR valve or plugged PCV valve (see Chapters 1 and 6). 
4 Air filter clogged (Chapter 1). 

5 Fuel pump not delivering sufficient fuel to the carburetor/fuel in- 
jectors (see Chapter 4). 

6 Carburetor out of adjustment (Chapter 4). 

7 Leaking head gasket. Perform a compression check (Chapter 2). 
8 Camshaft lobes worn (Chapter 2). 


9 Engine misses at idle speed 


1 Spark plugs worn, fouled or not gapped properly (Chapter 1). 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
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3 Faulty spark plug wires (Chapter 1). 
4 Vacuum leaks at intake or hose connections. Check as described 
in Section 8. 


5 Uneven or low cylinder compression. Check compression as de- 
scribed in Chapter 1. 


10 Engine misses throughout driving speed range 


1 Fuel filter clogged and/or impurities in the fuel system (Chapter 1). 
2 Faulty or incorrectly gapped spark plugs (Chapter 1). 
3 Fault in the fuel or electrical systems (Chapters 4 and 5). 
4 Incorrect ignition timing (Chapter 5). 

5 Cracked distributor cap, disconnected distributor wires or dam- 
aged distributor components (distributor-equipped models only) 
(Chapter 1). 

‘6 Defective spark plug wires (Chapter 1). 

7 Faulty emissions system components (Chapter 6). 

8 Low or uneven cylinder compression pressures. Remove the 
spark plugs and test the compression with a gauge (Chapter 2). 

9 Weak or faulty ignition system (Chapter 5). 

10 Vacuum leaks at the carburetor/throttle body, intake manifold or 
vacuum hoses (see Section 8). 


11. Engine stalls 


Idle speed incorrect. Refer to the VECI label and Chapter 1. 

Fuel filter clogged and/or water and impurities in the fuel system 
Chapter 1). ; 
Distributor components damp or damaged (if equipped) (Chap- 


Fault in the fuel system or sensors (Chapters 4 and 6). 

Faulty emissions system components (Chapter 6). 

Faulty or incorrectly gapped spark plugs (Chapter 1). Also check 
the spark plug wires (Chapter 1). 

7 Vacuum teak at the carburetor/throttle body, intake manifold or 
vacuum hoses. Check as described in Section 8. 
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12 Engine lacks power 


1 Incorrect ignition timing (Chapter 5). 

2 Fault in the fuel or electrical systems (Chapters 4 and 5). 

3 Excessive play in the distributor shaft (if equipped). At the same 
time, check for a damaged rotor, faulty distributor cap, wires, etc. 
(Chapters 1 and 5). 

4 Faulty or incorrectly gapped spark plugs (Chapter 1). 

5 Carburetor not adjusted properly or excessively worn (carbureted 
models) (Chapter 4). 

6 ‘Faulty coil (Chapter 5). 

7 Brakes binding (Chapter 1). 

8 Automatic transmission fluid level incorrect (Chapter 1). 

9 Clutch slipping (Chapter 8). 

10 Fuel filter clogged and/or impurities in the fuel system (Chapter 1). 
11. Emissions control system not functioning properly (Chapter 6). 

12 Use of substandard fuel. Fill the tank with the proper octane fuel. 

13 Low or uneven cylinder compression pressures. Test with a com- 
pression tester, which will detect leaking valves and/or a blown head 
gasket (Chapter 2). 


13 Engine backfires 


Emissions system not functioning properly (Chapter 6). 

Fault in the fuel or electrical systems (Chapters 4 and 5). 

Ignition timing incorrect (Chapter 5). 

Faulty secondary ignition system (cracked spark plug insulator, 
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faulty plug wires, distributor cap and/or rotor if equipped) (Chapters 1 
and 5). 

5 Carburetor or fuel injection system malfunctioning (Chapter 4). 

6 Vacuum leak at the carburetor/throttle body, intake manifold or 
vacuum hoses. Check as described in Section 8. 

7 Valves sticking (Chapter 2). 

8 Crossed spark plug wires (Chapter 4). 


14 Pinging or knocking engine sounds during acceleration 
or uphill 


1 Incorrect grade of fuel. Fill the tank with fuel of the proper octane 
rating. 

2 Fault in the fuel or electrical systems (Chapters 4 and 5), 

3 Ignition timing incorrect (Chapter 5). 

4 Carburetor in need of adjustment (carbureted models) (Chap- 
ter 4). 

5 Improper spark plugs. Check the plug type ‘against the VECI label 
located in the engine compartment. Also check the plugs and wires for 
damage (Chapter 1). 

6 Worn or damaged distributor components (if equipped) (Chap- 
ter 5). 

7 Faulty emissions system (Chapter 6). 

8 Vacuum leak. Check as described in Section 9. 


15 Engine diesels (continues to run) after switching off 


Idle speed too high. Refer to the VECI label and Chapter 1. 

Fault in the fuel or electrical systems (Chapters 4 and 5). 

Ignition timing incorrectly adjusted (Chapter 5). 
Thermo-controlled air cleaner heat valve not operating properly 
Chapter 6). 

Excessive engine operating temperature. Probable causes of this 
are a malfunctioning thermostat, clogged radiator, faulty water pump 
(see Chapter 3). 
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Engine electrical system 


16 Battery will not hold a charge 


Alternator drivebelt defective or not adjusted properly (Chapter 1). 
Electrolyte level low or battery discharged (Chapter 1). 

Battery terminals loose or corroded (Chapter 1). 

Alternator not charging properly (Chapter 5). 

Loose, broken or faulty wiring in the charging circuit (Chapter 5). 
Short in the vehicle wiring causing a continuous drain on battery 
refer to Chapter 12 and the Wiring Diagrams). 

Battery defective internally. 
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17 Ignition light fails to go out 


— 


Fault in the alternator or charging circuit (Chapter 5). 
2 ‘Alternator drivebelt defective or not properly adjusted (Chapter 1). 


18 Ignition light fails to come on when key is turned on 


1 Instrument cluster warning light bulb defective (Chapter 12). 

2 Alternator faulty (Chapter 5). 

3. Fault in the instrument cluster printed circuit, dashboard wiring or 
bulb holder (Chapter 12). 
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Troubleshooting 


Fuel system 


19 Excessive fuel consumption 


Dirty or clogged air fitter element (Chapter 1). 

Incorrectly set ignition timing (Chapter 5). 

Choke sticking or improperly adjusted (carbureted models) (see 
hapter 1). 

Emissions system not functioning properly (Chapter 6). 

Fault in the fuel or electrical systems (Chapters 4 and 5). 

Carburetor or fuel injection system malfunctioning (Chapter 4). 

Low tire pressure or incorrect tire size (Chapter 1). 
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20 Fuel leakage and/or fuel odor 


1 Leak in a fuel feed or vent line (Chapter 4). 

2 Tank overfilled. Fill only to automatic shut-off. 

3 Evaporative emissions system canister clogged (Chapter 6). 

4 Vapor leaks from system lines (Chapter 4). 

5 Carburetor or fuel injection system component leaking (Chap- 
ter 4). 


Cooling system 


21 Overheating 


1 __ Insufficient coolant in the system (Chapter 1). 

2 Water pump drivebelt defective or not adjusted properly (Chap- 
ter 1). 

3 Radiator core blocked or radiator grille dirty and restricted (see 
Chapter 3). 

4 Thermostat faulty (Chapter 3). 

5 Fan blades broken or cracked (Chapter 3). 

6 Radiator cap not maintaining proper pressure. Have the cap pres- 
sure tested by a gas station or repair shop. 

7 Ignition timing incorrect (Chapter 5). 


22 Overcooling 


Thermostat faulty (Chapter 3). 
Inaccurate temperature gauge (Chapter 12). 
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23 External coolant leakage 


1 Deteriorated or damaged hoses or loose clamps. Replace hoses 
and/or tighten the clamps at the hose connections (Chapter 1). 

2 Water pump seals defective. If this is the case, water will drip 
from the weep hole in the water pump body (Chapter 3). 

3 Leakage from radiator core or header tank. This will require the 
radiator to be professionally repaired (see Chapter 3 for removal! pro- 
cedures). 

4 _ Engine drain plug leaking (Chapter 1) or water jacket core plugs 
leaking (see Chapter 2). 


24 Internal coolant leakage 


Note: Internal coolant leaks can usually be detected by examining the 
oil. Check the dipstick and inside of the valve cover for water deposits 
and an oil consistency like that of a milkshake. 

1 Leaking cylinder head gasket. Have the cooling system pressure 
tested. 


2 Cracked cylinder bore or cylinder head. Dismantle the engine and 
inspect (Chapter 2). 


25 Coolant loss 


Too much coolant in the system (Chapter 1). 

Coolant boiling away due to overheating (see Section 15). 
External or internal leakage (see Sections 23 and 24). 
Faulty radiator cap. Have the cap pressure tested. 
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26 Poor coolant circulation 


1 Inoperative water pump (Chapter 3). 

2 Restriction in the cooling system. Drain, flush and refill the system 
(Chapter 1). If necessary, remove the radiator (Chapter 3) and have it 
reverse flushed. 

3 Water pump drivebelt defective or not adjusted properly (Chap- 
ter 1). 

4 Thermostat sticking (Chapter 3). 


Clutch 


27 Fails to release (pedal pressed to the floor - shift lever does 
not move freely in and out of Reverse) 


1 Leak in the clutch hydraulic system. Check the master cylinder, 
slave cylinder and lines (Chapter 8). 

2 Clutch fork off bail stud (early models only). Look under the vehi- 
cle, on the left side of the transmission. 

3 Clutch plate warped or damaged (Chapter 8). 

4 Worn or dry clutch release shaft bushing (Chapter 8). 


28 Clutch slips (engine speed increases with no increase in 
vehicle speed) 


1 Clutch plate oil soaked or lining worn. Remove the clutch (Chap- 
ter 8) and inspect. Correct any leakage source. 

2 Clutch plate not seated. It may take 30 or 40 normal starts for a 
new one to seat. 

3 Pressure plate worn (Chapter 8). 


29 Grabbing (chattering) as clutch is engaged 


—_ 


Oil on clutch plate lining. Remove the (Chapter 8) and inspect. 
Correct any leakage source. 

2 Worn or loose engine or transmission mounts. These units move 
slightly when the clutch is released. Inspect the mounts and bolts 
(Chapter 2). 

3 Worn splines on clutch plate hub. Remove the clutch components 
(Chapter 8) and inspect. 

4 Warped pressure plate or flywheel. Remove the clutch compo- 
nents and inspect. 


30 Squeal or rumbie with clutch fully engaged (pedal released) 


Release bearing binding on transmission bearing retainer. Re- 
move clutch components (Chapter 8) and check bearing. Remove any 
burrs or nicks; clean and relubricate bearing retainer before installing. 
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31 Squeal or rumble with clutch fully disengaged 
(pedal depressed) 


Worn, defective or broken release bearing (Chapter 8). 
Worn or broken pressure plate springs (or diaphragm fingers) 
(Chapter 8). 
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32 Clutch pedal stays on floor when disengaged 


1 Linkage or release bearing binding. Inspect the linkage or remove 
the clutch components as necessary. 
2 Make sure proper pedal stop (bumper) is installed. 


Manual transmission 
Note: Ai/ of the following references are in Chapter 7A, unless noted. 


33 Noisy in Neutral with engine running 


Input shaft bearing worn. 

Damaged main drive gear bearing. 

Worn countershaft bearings. 

Worn or damaged countershaft endplay shims. 
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34 Noisy in all gears 


Any of the above causes, and/or: 
Insufficient lubricant (see the checking procedures in Chapter 1). 


no 


35 Noisy in one particular gear 


Worn, damaged or chipped gear teeth for that particular gear. 
Worn or damaged synchronizer for that particular gear. 
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36 Slips out of high gear 


Transmission loose on clutch housing. 
Dirt between the transmission case and engine or misalignment of 
the transmission. 
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37 Difficulty in engaging gears 


Clutch not releasing completely (Chapter 8). 
Loose, damaged or out-of-adjustment shift linkage. Make a thor- 
ough inspection, replacing parts as necessary. 
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38 Oil leakage 


Excessive amount of lubricant in the transmission (see Chapter 1 
for correct checking procedures). Drain lubricant as required. 
Extension housing oil seal or speedometer oil seal in need of re- 
placement (Chapter 7). 


— 
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Automatic transmission 

Note: Due to the complexity of the automatic transmission, it’s difficult 
for the home mechanic to properly diagnose and service this compo- 
nent. For problems other than the following, the vehicle should be 
taken to a dealer service department or a transmission shop. All of the 
following references are in Chapter 7B, unless noted. 


39 General shift mechanism problems 


1 Chapter 7 deals with checking and adjusting the shift linkage on 
Manual transmission automatic transmissions. Common problems 
which may be attributed to poorly adjusted linkage are: 

a) Engine starting in gears other than Park or Neutral. 

b) Indicator on shifter pointing to a gear other than the one actually 

being selected. 

c) Vehicle moves when in Park. 

2 Refer to Chapter 7 to adjust the linkage. 


40 Transmission will not downshift with accelerator pedal 
pressed to the floor 


Chapter 7, part B deals with adjusting the throttle cable to enable 
the transmission to downshift properly. 


41 Transmission slips, shifts rough, is noisy or has no drive in 
forward or reverse gears 


1. There are many probable causes for the above problems, but the 
home mechanic should be concerned with only one possibility - fluid 
level. 

2 Before taking the vehicle to a repair shop, check the level and 
condition of the fluid as described in Chapter 1. Correct fluid level as 
necessary or change the fluid and filter if needed. If the problem per- 
sists, have a professional diagnose the probable cause. 


42 Fluid leakage 


1 Automatic transmission fluid is a deep red color. Fluid leaks 
should not be confused with engine oil, which can easily be blown by 
air flow to the transmission. 
2 To pinpoint a leak, first remove all built-up dirt and grime from 
around the transmission. Degreasing agents and/or steam cleaning will 
achieve this. With the underside clean, drive the vehicle at low speeds 
so air flow will not blow the leak far from its source. Raise the vehicle 
and determine where the leak is coming from. Common areas of leak- 
age are: 
a) Pan: Tighten the mounting bolts and/or replace the pan gasket as 
necessary (Chapter 1). 
b) Filler pipe: Replace the rubber seal where the pipe enters the 
transmission case. 
c) Transmission oil lines: Tighten the connectors where the lines 
enter the transmission case and/or replace the lines. 
d) Vent pipe: Transmission overfilled and/or water in fluid (Chap- 
ter 1). : 
e) Speedometer connector: Replace the O-ring where the 
speedometer cable enters the transmission case (Chapter 7). 


Transfer case 
Note: Ail of the following references are in Chapter 7C, unless noted. 


43 Transfer case is difficult to shift into the desired range 


1 Speed may be too great to permit engagement. Stop the vehicte 
and shift into the desired range. 

2 Shift linkage loose, bent or binding. Check the linkage for damage 
or wear and replace or lubricate as necessary. 

3 If the vehicle has been driven on a paved surface for some time, 
the driveline torque can make shifting difficult. Stop and shift into two- 
wheel drive on paved or hard surfaces. 

4 Insufficient or incorrect grade of lubricant. Drain and refill the 
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transfer case with the specified lubricant. (Chapter 1). 
5 Worn or damaged internal components. Disassembly and over- 
haul of the transfer case may be necessary. 


44 Transfer case noisy in ali gears 


Insufficient or incorrect grade of lubricant. Drain and refill (Chap- 
ter 1). 


45 Noisy or jumps out of 4WD Low range 


1 Transfer case not fully engaged. Stop the vehicle, shift into Neu- 
tral and then engage 4L. 

2 Shift linkage loose, worn or binding. Tighten, repair or lubricate 
linkage as necessary. 

3 Shift fork cracked, inserts worn or fork binding on the rail. Disas- 
semble and repair as necessary. 


46 Lubricant leaks from the vent or output shaft seals 


1‘ Transfer case is overfilled. Drain to the proper level (Chapter 1). 

2 Vent is clogged or jammed closed. Clear or replace the vent. 

3 Output shaft seal incorrectly installed or damaged. Replace the 
seal and check contact surfaces for nicks and scoring. 


Driveshaft 


47 Oil leak at front of driveshaft 


Defective transmission rear oil seal. See Chapter 7 for replace- 
ment procedures. While this is done, check the splined yoke for burrs 
or arough condition which may be damaging the seal. Burrs can be re- 
moved with crocus cloth or a fine whetstone. 


48 Knock or clunk when the transmission is under initial load 
(just after transmission is put into gear) 


1 Loose or disconnected rear suspension components. Check all 
mounting bolts, nuts and bushings (see Chapter 10). 

2 __ Loose driveshaft bolts. Inspect all bolts and nuts and tighten them 
to the specified torque (see Chapter 8). 

3 Worn or damaged universal joint bearings. Check for wear (see 
Chapter 8). 


49 Metallic grinding sound consistent with vehicle speed. 


Pronounced wear in the universal joint bearings. Check as de- 
scribed in Chapter 8. 


50 Vibration 


Note: Before assuming that the driveshaft is at fault, make sure the 
tires are perfectly balanced and perform the following test. 

1 Install a tachometer inside the vehicle to monitor engine speed as 
the vehicle is driven. Drive the vehicle and note the engine speed at 
which the vibration (roughness) is most pronounced. Now shift the 
transmission to a different gear and bring the engine speed to the 
same point. 

2 If the vibration occurs at the same engine speed (rpm) regardless 


of which gear the transmission is in, the driveshaft is NOT at fault since 
the driveshaft speed varies. 

3 ‘If the vibration decreases or is eliminated when the transmission 
is in a different gear at the same engine speed, refer to the following 
probable causes. 

4 _ Bent or dented driveshaft. Inspect and replace as necessary (see 
Chapter 8). 

5 _Undercoating or built-up dirt, etc. on the driveshaft. Clean the 
shaft thoroughly and recheck. 

Worn universal joint bearings. Remove and inspect (see Chapter 


NO 


Driveshaft and/or companion flange out of balance. Check for 
missing weights on the shaft. Remove the driveshaft (see Chapter 8 
and reinstall 180-degrees from original position, then retest. Have the 
driveshaft professionally balanced if the problem persists. 


— 


Axles 

51 Noise 

1 Road noise. No corrective procedures available. 

2 ‘Tire noise. Inspect tires and check tire pressures (Chapter 1). 
3 Rear whee! bearings loose, worn or damaged (Chapter 8). 


52. Vibration 


See probable causes under Driveshaft. Proceed under the guide- 
lines listed for the driveshaft. If the problem persists, check the rear 
wheel bearings by raising the rear of the vehicle and spinning the 
wheels by hand. Listen for evidence of rough (noisy) bearings. Remove 
and inspect (see Chapter 8). 


53 Oil leakage 


Pinion seal damaged (see Chapter 8). 

Axleshaft oil seals damaged (see Chapter 8). 

Differential inspection cover leaking. Tighten the bolts or replace 
he gasket as required (see Chapters 1 and 8). 


Qnm— 


= 


Brakes 


Note: Before assuming that a brake problem exists, make sure that the 
tires are in good condition and inflated properly (see Chapter 1), that 
the front end alignment is correct and that the vehicle is not loaded 
with weight in an unequal manner. 


54 Vehicle pulls to one side during braking 


1 Defective, damaged or oil contaminated disc brake pads or shoes 
on one side. inspect as described in Chapter 9. 

Excessive wear of brake shoe or pad material or drum/disc on 
one side. Inspect and correct as necessary. 

Loose or disconnected front suspension components. Inspect 
and tighten all bolts to the specified torque (Chapter 10). 

4 Defective drum brake or caliper assembly. Remove the drum or 
caliper and inspect for a stuck piston or other damage (Chapter 9). 


nN 


ao 


55 Noise (high-pitched squeal with the brakes applied) 


— 


Disc brake pads worn out. The noise comes from the wear sensor 
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rubbing against the disc (does not apply to all vehicles) or the actual 
pad backing plate (or rivets) if the material is completely worn away. 
Replace the pads with new ones immediately (Chapter 9). If the pad 
material has worn completely away, the brake discs should be in- 
spected for damage as described in Chapter 9. 

Missing or damaged brake pad insulators (disc brakes). Replace 
pad insulators (see Chapter 9). 

Linings contaminated with dirt or grease. Replace pads or shoes. 
Incorrect linings. Replace with correct linings. 


aw ne) 


56 Excessive brake pedal travel 


—_— 


Partial brake system failure. Inspect the entire system (Chapter 9) 
and correct as required. 

2 _ Insufficient fluid in the master cylinder. Check (Chapter 1), add 
fluid and bleed the system if necessary (Chapter 9). 

Rear brakes not adjusting properly. Make a series of starts and 
stops while the vehicle is in Reverse. If this does not correct the situa- 
tion, remove the drums and inspect the self-adjusters (Chapter 9). 


Ww 


57 Brake pedal feels spongy when depressed 


| Air in the hydraulic tines. Bleed the brake system (Chapter 9). 

2 Faulty flexible hoses. Inspect all system hoses and lines. Replace 
parts as necessary. 

Master cylinder mounting bolts/nuts loose. 

Master cylinder defective (Chapter 9). 


Oo 


58 Excessive effort required to stop vehicle 


Power brake booster not operating properly (Chapter 9). 
Excessively worn linings or pads. Inspect and replace if necessary 
Chapter 9). 

One or more caliper pistons or wheel cylinders seized or sticking. 
Inspect and rebuild as required (Chapter 9). 

4 Brake linings or pads contaminated with oil or grease. Inspect 
and replace as required (Chapter 9). 

New pads or shoes installed and not yet seated. It will take a 
while for the new material to seat against the drum (or rotor). 


(63) Ss (SS) 


(on) 


59 Pedal travels to the floor with little resistance 


— 


Little or no fluid in the master cylinder reservoir caused by leaking 
wheel cylinder(s), leaking caliper piston(s), loose, damaged or discon- 
nected brake lines. Inspect the entire system and correct as neces- 


sary. 


ine) 


Worn master cylinder seals (Chapter 9). 


60 Brake pedal pulsates during brake application 


Caliper improperly installed. Remove and inspect (Chapter 9). 
Disc or drum defective. Remove (Chapter 9) and check for exces- 
sive lateral runout and parallelism. Have the discs or drums resurfaced 
or replace them with new ones. 


fro) a3 


Suspension and steering systems 


61 Vehicle pulls to one side 


RO wn — 


Tire pressures uneven (Chapter 1). 
Defective tire (Chapter 1). 


po — 


3 Excessive wear in suspension or steering components (Chap- 
ter 10). 


4 Front end in need of alignment. 


5 Front brakes dragging. Inspect the brakes as described in Chap- 
Letea: 


62 Shimmy, shake or vibration 


1 ‘Tire or wheel out-of-balance or out-of-round. Have professionally 
balanced. 

2 Loose, worn or out-of-adjustment rear wheel bearings (Chap- 
ter 1). 

3 Shock absorbers and/or suspension components worn or dam- 
aged (Chapter 10). 


63 Excessive pitching and/or rolling around corners or during 
braking 


1 Defective shock absorbers. Replace as a set (Chapter 10). 
2 Broken or weak springs and/or suspension components. Inspect 
as described in Chapter 10. 


zg 


Excessively stiff steering 


Lack of fluid in power steering fluid reservoir (Chapter 1). 
Incorrect tire pressures (Chapter 1). 

Lack of lubrication at steering joints (see Chapter 1). 
Front end out of alignment. 

Lack of power assistance (see Section 66). 


ahoaNnd — 
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5 Excessive play in steering 


Loose front wheel bearings (Chapters 1 and 10). 

Excessive wear in suspension or steering components (Chap- 
ter 10). 

3 Steering gearbox damaged or out of adjustment (Chapter 10). 


np — 


66 Lack of power assistance 


— 


Steering pump drivebelt faulty or not adjusted properly (Chap- 
ter 1). 

2 Fluid level low (Chapter 1). 

Hoses or lines restricted. Inspect and replace parts as necessary. 
Air in power steering system. Bleed the system (Chapter 10). 


67 Excessive tire wear (not specific to one area) 


Incorrect tire pressures (Chapter 1). 

Tires out-of-balance. Have professionally balanced. 

Wheels damaged. Inspect and replace as necessary. 
Suspension or steering components excessively worn (Chap- 
ter 10). 


WMD — 


68 Excessive tire wear on outside edge 


Inflation pressures incorrect (Chapter 1). 

Excessive speed in turns. 

Front end alignment incorrect (excessive toe-in). Have profession- 
lly aligned. 

Suspension arm bent or twisted (Chapter 10). 
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69 Excessive tire wear on inside edge 70 Tire tread worn in one place 

1 Inflation pressures incorrect (Chapter 1). , 1 ‘Tires out-of-balance. 

2 Front end alignment incorrect (toe-out). Have professionally 2 Damaged or buckled wheel. Inspect and replace if necessary. 
aligned. 3 Defective tire (Chapter 1). 


3 _ Loose or damaged steering components (Chapter 10). 
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Specifications 


Recommended lubricants and fluids 
Engine oil 
MID fo MMMM aero. soce sa0e.cseeasess ances serosseesosaressnecouaecsans sven 


API grade SG/CE or better 
See chart 


SAE 20W-40 
SAE 20W-50 


Engine oil viscosity chart - for best fuel 
economy and cold starting, select the 
lowest SAE viscosity grade for the 
expected temperature range 


RECOMMENDED 
ENGINE OIL 
VISCOSITY 


E 
(RECOMMENDED) 
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Recommended lubricants and fluids (continued) 
Automatic transmission fluid type 


C4, C6, AOD 
RISES TO) ov pee ROR AP A Sa eee eee eee ee eee Dexron II (Ford part no. D7-AZ-19582-A, B) 
IGEN (Cla eeetres casera a ane oe ero easter eee rete Mercon (Ford part no. XT-2-QDX or DDX) 
(GES errr rayne co rcyes sou ees sy eases cone teacests trasten cece sen coek cone ce steven seeer staan Type H (Ford part no. XT-4-H) 
Manual transmission lubricant 
FESPOC CIM a ANG (CANTON) lceese-ccce=cecsecceeencssoseus <eveseeeterscsencenasesees SAE 80W gear lube 
A=SWCOG ISO GIOM AMG O-SDCCO sere eceercerecsreseessees seers se tererncareres Mercon (Ford part no. XT-2-QDX or DDX) 
AINAMSTSRECASEN UDNICANIU cceresscscccosucesectessescoeececsacccsersesccectavscsseetarscnces Mercon (Ford part no. XT-2-QDX or DDX) 
EmGimeteOolan tera ss.vec-cersvcocsscececsccncstrssccos cess sccceerrescoecersescaeecersncee 50/50 mixture of Ethylene-glycol based antifreeze and water 
Differential lubricant* 
Ford rear axles (conventional and limited slip).................2200e Hypoid gear lubricant (Ford part no. XY-90-QL) 
Dana rear axles (conventional and limited slip)............-...00.e0 Hypoid gear lubricant (Ford part no. C6AZ-19580-E) 
Dai annOnmtaax| Sic: vestecessreecencs<s-vccesevsacesrsedereseccersssesee jaenieeeareeeence Gear oil (Ford part no. F1TZ-19580-A) 
Mantalistecringigear IUDrICANE «......-.:...scscc.sesessecesensecsssesseverressovenseey Steering gear grease (Ford part no. C3AZ-19578-A or equivalent) 
ROW GSAS tSOninlGMt Uicltrsrcrersttcxressc<vavcsevsecacestesstucecessverasesseueccrerseseecess Power steering fluid (Ford no. E6AZ-19582-AA or equivalent) 
Bia reramelclutemintiGhty 0 Gicvc.c.cscsascaacsocacastacaveesesevsesvscencsrensestessueaae DOT 3 heavy-duty brake fluid i 


* Add friction modifier to limited slip differentials - Ford part no. C8AZ-19B546-A or equivaient - four ounces for 8.8 inch and Dana limited slip 
differentials, eight ounces for 10.5 inch differentials. 


Capacities* 
mes MORON WItMIMEW TICE) sciysesccx-tsssszacsesscessssqsesstecsassecssccrensserssocetese 6.0 qts 
Cooling system (U.S. quarts) 
ITU OESIX=CNMIMCLE CMO IMOSicncc-<rapec--+-ascanceupaveccsrevssnsesersnsarenseresnnnes 14 
ASR UMMBVGRE MODES este sce cecacvce-esvescetcsusecettsesennnessvesnontovsesssnesinne WZ 
ZA AM CES OC CURMCMGMESicrrccscccescscscessesteveensinsccssesss ssaseosessuansceess 14 
Se CUs OO CUOMO [MCS eerctce.sacaroscccesnnsocosessenssscccssssasesvensnease 16 
ECMOMGUIMIITRE MEIN OS exces ccsee yet teens cae sassisaseadesadenenteucccterestersarteeeearuetss eo 
Manual transmission (U.S. pints) 
OKCIRG—S (16 CGlpmeete i eee as LJ. yevudenacdiavacseaeect@enesiaes 35 
Ford 4-speed overdrive and single-rail overdrive .........:::cccseee 4.5 : - 
New Process 435 4-speed with extension..........ccccccesessecceeneees 740) ’ ‘ 
New Process 435 4-speed without extension ............0:ceesceeeeee 6.5 
Warner T-18, T18B and T19B 4-speed ...........ceeeeeeeesecceerentseeees 7.0 
NiaizGl ARES Ce Gemeente. cscs ccreeenrentrsercercssscosisceteeievesevadeiarsevsusineces 7.6 
AES et ORONS COC sceessaruerecsesstarPesaieestvsi sibs .vosesvesticssvatssueaeonsvesosds 6.8 
Transfer case (U.S. pints, unless specified) 
New Process 2-speed part-time ............-ecccssrseressssconsescssnccssvess 6.0 to 6.5 
Vvettin emits -4 Oat UlltimQeeerstac+s..<s<sassccenceysseceresqueveseureseccsvetecesveesssse 6.0 to 6.5 
Borg Warner 13-56 manual and electronic shift ...........---:ceecee 2.0 U.S. gts 
BOrOR Valera S-OOIWittpibell| © ssrccrezeresersvaveccersarrsacsecerceeesctevecsssoes 6.1 U.S. qts 
Automatic transmission (U.S. quarts) 
© AM ee ccs cae se neec ache mee ae ova otee Reet ans Acacsazccdsuuazdbbansdesgsases 9.6 to 10.0 
(CS ccnoodepetinctonccee ee CoRR SOME eee RECT eon eee Tree eT reTeeee 11.0 
WG amen tenes Seg, bc cecs De eeisee Ses eta aches ees ew ATT ee We 1S 13S) 
Hes @) LD react seesacsexcesvsscvaetcieesssssactesucctaccsicicsicesccestecesceessetevet sastesaccreecs 12.0 
ODE seecvesssspotoneqiesy eer seteivsi is'esseusisoni sivescueveces sestvseatsceeseeetedstaccs iene 16.2 to 17.7 


Differential capacities 


Note: Specifications below include any additives as required, see note in Recommended lubricants and fluids chart at the beginning of this Sec- 
tion concerning complete refills of Ford Traction-Lok and Dana limited slip axles. Capacities given in the chart low are approximate dry capaci- 
ties, the fill plug level height should be used to determine actual fluid requirements. 


U.S. pints 
ORCISRO RCAC! Ole nti Re Meare reer pon ten Ahi oN cas eienaeerne cece Oe S15) 
FOUTG| SHOPZAS Sas saci nee ees re acre ris eee Career narra eee eo tes 
Dana 44lFS, {FS HD and SO IFS-tromt cc.-<:.2.:0cces0:20s-seccnceseaseeeee- 3.6 to 4.0 
WahaiGOrifvOMancccsenscscacomeec tees treet steenense pects cpeaneraten caren ates 6.0 
Dena C0), ORS, G1, G2 Cine] CP ceocactacconioAneaebynneocensasuadhcemnaneade 6.0 
WD) elt ART Olsewteestsssrisssises feasecuces cseseveiss cisesaiactsaueeiohistteee reece eer eee 6.5 
Delt cae AMI Reese. cecs i csvwcccecassavcnseessesseteveeesteevs¢sesue tarot 6.0 to 7.5 


* All capacities approximate. Add as necessary to bring to appropriate level 


Ignition system 


Spark plug 
Spark plug type and gap 
Type 
LWaLITATSs Sip eM ate (EY MOTE Scr ccccneceececeeoqee one senaatac oanceoeeneneeaephence BSF44C or equivalent 
ZOPICUTIMIN GICNOINGS esterases ere ee en MeL a AWSF52C or equivalent 
255, S02 and 460 iCU inl GMOIMGSaerswseesnersereeseracoreeey eres seeer soe ASF42C or equivalent 
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1985 and earlier 351 and 400 cu in engines 

1986 and later 351 cu in engines 
Gap 

All engines 


0.044 inch 


ASF52C or equivalent 
ASF32C or equivalent 


“Refer to the Vehicle Emission Control Information label in the engine compartment; use the information there if it differs from that listed here. 


Firing order 
Inline six-cylinder engines 
V6 engines 
255, 1994 and earlier 302 (5.0L) and 


AF GOICUIIME (7 OL) VEKENGINGS.... ceeeeeee«<,<-c5-00---c..0:ces0s. 
351W (5.8L), 351M, 1995 5.0L and 400 cu in V8 engines 
Paik PIUG Wire TESISTANCE .................ccccecescsscsseccssecersecesesessscseeees 
ME MINS tere perry 8 6c 2 a pois soos scssvednasetinvapeocssasaciocvesaee 


Battery electrolyte specific gravity ........0...cccessssescssesesscsssssecsssces 


1-5-3-6-2-4 
1-4-2-5-3-6 


1-5-4-2-6-3-7-8 
1-3-7-2-6-5-4-8 


Less than 5000 ohms per inch 

See the Vehicle Emissions Control Information label in the 
engine compartment 

1.230 at 80-degrees F 


Drivebelt tension (measured with Burroughs-type gauge) 


1/4-inch V-belts 


New (before being rotated more than Once) .........--:..ccceeseee- 
Used (less than 10 minutes operation).........c:cccccccccseesssseeceeess 
Belts having more than 10 minutes operation ...........00:.0000.- 


3/8, 15/32 and 1/2-inch V-belts 


New (before being rotated more than Once) ...........:cecceseeeees 
Used (less than 10 minutes operation)........ccccccccesccesseeseeeess 
Belts (more than 10 minutes operation) ............cccecceeeeeeeees 


Serpentine belts 


INNER concnemesbosanogan rose roby EDnBOCocL soe: HOSE EERE ee 


Brakes 


Front disc brake pad minimum thickness rea estan sete pencensies nev aiakeress 
Rear (drum) brake lining thickness ............ccccccceeccssesesseeseeeesereees 


Torque specifications 


Al.QYL GIRYGTTRG sconeeactesocce nese Ue acca ER ne aEEe A Ten Chere CE EEEEETT PeEEEEEEP PEPE EEEE ES 
7/-BIL, GITIGIDS: econactenciecedsnecenSuCEE SEER Godan soso C30 FEET PREECE CEE EEE REED 
AND GHITEES  -rccosceakedbernecoctnn ee eeneRECG 2: ce PET Eee En PEEROE EE ERECT Peer PERE 
OMANI eAUMBO UG necen eect ace toe ssc ccetcsntscoevsccsesccovsnsessiecerstivedessscess 


Manual transmission drain and fill plugs 


INS WMO GE El G OR Reeiattc suc cccceeaaencousechcovsduccouawerseneessussceeesadzac 
Borg-Warner 4-Speed (all).........0ssecesccooceccceocecarrsssssasesesssaenaces 
FAL GSMs ee chs ss sdsedctuassenancstecteccsescnsesssessesetsneree 


Transfer case drain and fill plugs 


INE WAR OCOS GEE OG meteeertrter entree tr ert2.sssyevcesesvessseovensesebecdenneosess 
SON V Vente aml Se Cremer perctceen cece, crus cacuc cassis cae=aatanae<to-esscesesncene> 
BO nem vanilla aS Ofer ecsuransorsss--sussstestnrsactssseccossoccsecsteneees 
Automatic transmission Pan DOlts ...........ccsesscscssssnssessseeseseacers 


Automatic transmission converter drain plug 


GARGS On om ac. 5s cece oeneens. SR eeeacnadins 


Differential fill plug 


Conventional ........ Se ERED sees Se eR ore rare ee sh ouciaczerssiceiee 


Wheel lug nuts 


TE TAYSTEL [TUT coconcaet pn ERE enn D CEE HEED R Ee eE OR a sc00.-0, CRP RRESRS Ce coe 
9/16-inch nut (single rear WheelS) ...........ssceereeeeteeesetetreees 
9/16-inch nut (dual rear wheels, standard lug nut) ................ 
9/16-inch nut (dual rear wheels, swivel lug nut).......-.-....-+ 


50 to 80 Ibs 
40 to 80 Ibs 
40 to 60 Ibs 


120 to 160 Ibs 
90 to 160 Ibs 
72 to 120 Ibs 


150 to 190 Ibs 
140 to 160 Ibs 


1 to 2 inches 


1/16-inch 
1/16-inch 


Ft-lbs 

(unless otherwise 
indicated) 

Spark plug 

17 to 22 

72 to 120 in-lbs 
10 to 15 

15 to 25 


25 to 35 
25 to 40 
10 to 20 


30 to 40 
14 to 22 
14 to 22 
10 to 14 


15 to 26 
12 to 17 
8 to 28 
18 to 20 


40 to 55 in-lbs 
25 to 40 in-lbs 
80 to 100 in-lbs 
N/A 


15 to 30 
20 to 30 


100 
145 
220 
145 


FRONT 
DISTRIBUTOR 
FRONT 
od 
CAP CLIP CAP CLIP 
POSITION POSITION 


FIRING ORDER FOR 
INLINE 6-CYLINDER ENGINES 
1-5-3-6-2-4 


DISTRIBUTOR 
COUNTER CLOCKWISE COUNTER CLOCKWISE 
G ry) 6) 
OO) SMO 
(Q) @ 

OG (4) ©@ @) 
CAP CLIP 6 CAP CLIP L3 
POSITION POSITION 

FIRING ORDER FIRING ORDER 


255 cu. in., 1994 and earlier 
1995 5.0L engines 5.0L and 7.5L 
1-3-7-2-6-5-4-8 1-5-4-2-6-3-7-8 
FIRING ORDER AND ROTATION FOR V8 ENGINES 


880-2b-Specs Haynes 


351M, 400, 5.8L and 


COUNTERCLOCKWISE 


FRONT 
OF VEHICLE 


CAP CLIP 


ai @ POSITION 


DISTRIBUTOR 


FIRING ORDER FOR V6 ENGINES 
1-4-2-5-3-6 
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1 Introduction 


This Chapter was designed to help the home mechanic maintain 
his or her vehicle for peak performance, economy, safety and longevity. 
On the following pages you will find a maintenance schedule along with 
Sections which deal specifically with each item on the schedule. In- 
cluded are visual checks, adjustments and item replacements. 

Servicing your vehicle using the time/mileage maintenance sched- 
ule and the sequenced Sections involves a planned program of mainte- 
nance. Keep in mind that it is a complete plan, and maintaining only a 
few items at the specified intervals will not produce the same results. 

You will find as you service your vehicle that many of the proce- 


dures can, and should, be grouped together due to the nature of the, 


job at hand, Examples of this are as follows: 

If the vehicle is raised for a chassis lubrication, ror example, this is 
the ideal time for the following checks: manual transmission oil, ex- 
haust system, suspension, steering and the fuel system. 

If the tires and wheels are removed, as during a routine tire rota- 
tion, go ahead and check the brakes and wheel bearings at the same 
time. 

if you must borrow or rent a torque wrench, it would be advisable 
to service the spark plugs and repack (or replace) the wheel bearings 
all in the same day to save time and money. 

The first step of this or any maintenance plan is to prepare your- 
self before the actual work begins. Read through the appropriate Sec- 
tions for all work that is to be performed before you begin. Gather to- 
gether all necessary parts and tools. If it appears you could have a 


problem during a particular job, don’t hesitate to ask advice from your 
local parts man or dealer service department. 


v4 Routine maintenance intervals 


Refer to illustration 2.3 


General information 

1. The following recommendations are given with the assumption 
that the vehicle owner will be doing the maintenance or service work 
(as opposed to a dealer service department). They are based on fac- 
tory service/maintenance recommendations, but the time and/or 
mileage intervals have been shortened in most cases, to ensure that 
the service is thorough and complete. Not all maintenance checks or 
operations apply to every vehicle. 

2 When the vehicle is new, it should be serviced initially by a factory 
authorized dealer service department to protect the factory warranty. 
in most cases the initial maintenance check is done at no cost to the 
owner. 

3 The majority of the procedures described are for late model vehi- 
cles which are designed for reduced maintenance. Also included are 
general schedules for extreme duty service, however, review your 
owners manual for specific items particular to your vehicle. For early 
models, consult your owners manual for additional direction. For assis- 
tance in location of various maintenance check items and compo- 
nents, refer to the engine compartment component layout diagram 
(see illustration). 


23 — conigartneae Conietie Topica 


71 Automatic transmission fluid dipstick 6 Windshield washer fluid/coolant 10 ~— Distributor 

2 PCV valve reservoir 717 ~Valve cover 

3 Air filter housing 7 Power steering fluid reservoir 12 Spark plugs 

4 Engine oil dipstick 8 Radiator cap 13 Upper radiator hose 
5 Brake fluid reservoir 9  Ojll filler cap 14 ~~ Air cleaner duct 


15 ~~ Battery 
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Ford Pick-ups and Bronco 


Maintenance schedule 


Normal driving conditions 


Every 250 miles or weekly, 
whichever comes first 


Fluid level checks (refer to Section 4) 
Tire and tire pressure checks (refer to Section 5) 


_ Every 3000 miles or 3 months, 
whichever comes first 


All items listed above plus... 
Check the power steering fluid level (Section 6) 
Check the automatic transmission fluid level (Section 7) 
Change the engine oil and oil filter (Section8) 


7500 miles or 6 months, 
whichever comes first 


All items listed above plus... 

Wheel inspection and lug nut torque check (refer to 
Section 9) 

Battery check, maintenance and charging (refer to 
Section 10) 

Underhood hose check and replacement (refer to Section 11) 

Drivebelt check, adjustment and replacement (refer to 
Section 12) 

Lubrication - driveline, steering and chassis (refer to 
Section 13) 


Every 15,000 miles or 12 months, 
whichever comes first 


All items listed above plus... 

Fuel system check (refer to Section 14) 

Cooling system check (refer to Section 15) 

Wheel removal and tire rotation (refer to Section 16) 

Windshield wipers - inspection and blade replacement (re- 
fer to Section 17) 

Brake check (refer to Section 18) 

Suspension and steering - inspection (refer to Section 19) 

Exhaust system check (refer to Section 20) 

Clutch hydraulic linkage check (refer to Section 21) 

Driveline fluid level checks (refer to Section 22) 

Replace fuel filter (refer to Section 23) 

Clutch linkage adjustment - early models (refer to Section 24) 

Automatic transmission - band adjustment (refer to 
Section 25) 


Every 30,000 miles or 30 months, 
whichever comes first 


All items listed above plus... 
Spark plug replacement (refer to Section 26) 
Spark plug wire, distributor cap and rotor check and re- 
placement (refer to Section 27) 
Cooling system servicing, draining, flushing and refilling 
(refer to Section 28) 


Air filter - inspection and replacement (refer to Section 29) 

PCV valve and filter - inspection and replacement (refer to 
Section 30) 

Wheel bearings - check, repack and adjustment (refer to 
Section 31) 

Front spindle/knuckle needle bearing (4x4) - check and 
repack (refer to Section 32) 

Front locking hubs (4X4) - lubricant check and repack (refer 
to Section 33) 


Every 60,000 miles 


Manual transmission - oil change (refer to Section 34) 
Transfer case - oil change (refer to Section 35) 
Automatic transmission - fluid change (refer to Section 36) 
. Evaporative emissions system - inspection (refer to 
Section 37) 


Every 100,000 miles 


Differential(s) - lubricant change (refer to Section 38) 
Unique driving conditions 
Every 1000 miles (extreme duty only) 


Use this schedule if your vehicle is operated off-road, in mud and/or 
water. 
Lubrication - driveline, steering and chassis (refer to 
Section 13) 
Brake check (refer to Section 18) 
Check axle lube for contamination (if submerged in water) 
(refer to Section 22) 
Wheel bearings - check, repack and adjustment (refer to 
Section 31) 


Every 3000 miles or 3 months 
(extreme duty only) 


Use this schedule if your vehicle is used or operated under any of the 
following conditions: 
a) Towing or carrying heavy loads. 
b) Operated in very hot, cold or dusty environments. 
c) Constant stop and go driving or extended idling. 
Change the engine oil and filter (refer to Section 8) 
Replace air filter (dusty conditions only) (refer to Section 29) 
Change rear axle lubricant (heavy duty axles only) (refer to 
Section 38) 


Every 30,000 miles or 30 months (extreme 
duty only). 


Use this schedule if your vehicle is used or operated under any of the 
following conditions: 

a) Towing or carrying heavy loads. 

b) Operated in very hot, cold or dusty environments. 

c) Constant stop and go driving or extended idling. 
Manual transmission - oil change (refer to Section 34) 
Transfer case - oil change (refer to Section 35) 

Automatic transmission - fluid change (refer to Section 36) 
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3  Tune-up general information 


The term tune-up is used in this manual to represent a combina- 
tion of individual operations rather than one specific procedure. if from 
the time the vehicle is new the routine maintenance schedule is fol- 
lowed closely and frequent checks are made of fluid levels and high 
wear items as suggested throughout this manual, the engine will be 
kept in relatively good running condition and the need for additional 
work will be minimized. 

More likely than not, however, there will be times when the engine 
is running poorly due to lack of regular maintenance. This is even more 
likely if a used vehicle which has not received regular and frequent 


maintenance checks is purchased. In such cases an engine tune-up . 


will be needed outside of the regular routine maintenance intervals. 

The first step in any tune-up or diagnostic procedure to help cor- 
rect a poor running engine is a cylinder compression check. A com- 
pression check (see Chapter 2, Part A) will help determine the condi- 
tion of internal engine components and should be used as a guide for 
tune-up and repair procedures. If, for instance, a compression check 
indicates serious internal engine wear, a conventional tune-up will not 
improve the performance of the engine and would be a waste of time 
and money. 

The following procedures are those most often needed to bring a 
generally poor running engine back into a proper state of tune. 


Minor tune-up 
Clean inspect and test the battery (Section 10) 
Check all engine related fluids (Section 4 and 22) 
Check and adjust (if adjustable) the idle speed (carbureted 

models) (Chapter 4) 

Check the PCV valve (Section 30) 
Check the air filter (Section 29) 
Check the cooling system (Section 15) 
Check all underhood hoses (Section 11) 
Check and adjust the drivebelts (Section 12) 
Inspect the distributor cap and rotor (Section 27) 
Inspect the spark plug and coil wires (Section 27) 
Replace the spark plugs (Section 26) 


Major tune-up 
All items listed under Minor tune-up, plus... 


Check the EGR system (Chapter 6) 

Check the ignition system and timing (Chapter 5) 

Check the charging system (Chapter 5) 

Check the fuel system (Section 14) 

Check the exhaust heat control valve (carbureted models) 
(Chapter 6) 

Check the curb idle speed (carbureted models) (Chapter 4) 

Check the fast idle speed (carbureted models) (Chapter 4) 

Check the choke system (carbureted models) (Section 39) 

Replace the fuel filter (Section 23) 

Replace the air and PCV filters (Sections 29 and 30) 

Replace the distributor cap and rotor (Section 27) 

Replace the spark plug wires (Section 27) 

Drain the chassis-mounted fuel filter (Chapter 4) 


4 ‘Fluid level checks (every 250 miles or weekly) 


Refer to illustrations 4.4, 4.9, 4.16, 4.17, 4.20 and 4.35 

1 Fluids are an essential part of the lubrication, cooling, brake and 
windshield washer systems. Because the fluids gradually become de- 
pleted and/or contaminated during normal operation of the vehicle, 
they must be periodically replenished. See Recommended lubricants 
fluids and capacities at the beginning of this Chapter before adding 
fluid to any of the following components. In addition to the illustrations 
listed, refer to illustrations in Section 2. Note: The vehicle must be on 
level ground when fluid levels are checked. 


4.4 The oil level should be in the SAFE range - if it’s below the 
ADD line add enough oil to bring the ievel into the SAFE 
range (if the level is between the SAFE range and the 
circle DO NOT add more oil) 


Engine oil 

2 The engine oil level is checked with a dipstick located on side of 
the engine block. 

3. The oil level should be checked when the engine is cold or at least 
15 minutes after it has been shut off. Make sure that the vehicle is sit- 
ting on level ground. Any deviations in level can cause a major variation 
in the actual fluid level. 

4 Pull the dipstick from the tube and wipe all the oil from the end 
with a clean rag. Insert the dipstick all the way back into the oil pan and 
pull it out again. Check the dipstick at the end and note the oil level in 
relationship to the marks on the dipstick. Some dipsticks have an Add 
mark followed by a number to help indicate how much oil to add to the 
engine. In any case, the oi! should be kept within the safe range on the 
dipstick (see illustration). 

5 Oil is added to the engine by removing the cap located on the 
rocker arm cover. Use an oil spout or funnel to reduce any chance of 
oil being poured on the outside of the engine. 

6 Checking the oil level can also be an important preventive mainte- 
nance step. If the oil level is dropping abnormally, it indicates an oil 
leak or internal engine wear problems which should be checked and 
corrected. If there are water droplets in the oil, or if it has a milky-look- 
ing color, this also indicates internal engine problems that should be 
looked into immediately. 

7 — Thecondition of the oil is also important and can be observed when 
checking the level. With the dipstick removed from the engine, take your 
thumb and index finger and wipe oil from the dipstick onto your fingers. 
Look for small dirt particles or metal particles which will show up on the 
dipstick or feel gritty to the touch. This is an indication that the oil should 
be drained and fresh oil added. If this condition persists, abnormal en- 
gine wear is occurring and should be checked and corrected. 


Engine coolant 


Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty 
of water. Antifreeze is highly toxic if ingested. Never leave antifreeze ly- 
ing around in an open container or in puddles on the floor; children and 
pets are attracted by it’s sweet smell and may drink it. Check with local 
authorities about disposing of used antifreeze. Many communities have 
collection centers which will see that antifreeze is disposed of safely. 

8 All vehicles covered by this manual are equipped with a pressur- 
ized coolant recovery system. A white plastic coolant reservoir located 
in the left front corner of the engine compartment is connected by a 
hose to the radiator filler neck. if the engine overheats, coolant es- 
capes through a valve in the radiator cap and travels through the hose 
into the reservoir. As the engine cools, the coolant is automatically 
drawn back into the cooling system to maintain the correct level. 

9 The coolant level in the reservoir should be checked regularly. 
Warning: Do not remove the radiator cap to check the coolant level 
when the engine is warm. The level in the reservoir varies with the tem- 
perature of the engine. When the engine is cold, the coolant level 
should be at, or slightly above, the Add mark on the reservoir. Note: 
The coolant recovery reservoir is combined in a housing which also in- 
cludes the windshield washer fluid reservoir - make sure the proper 
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4.9 The coolant level in the reservoir 
should be at the ADD line when it’s cool 
and between the FULL HOT and ADD 
lines when the engine is at 
operating temperature 


level is being checked. Once the engine has warmed up, the level 
should be at, or near, the Full Hot mark (see illustration). If it isn’t, al- 
low the engine to cool, then slowly remove the cap from the radiator 
and add a 50/50 mixture of ethylene glyco! based antifreeze and water. 
Warning: When removing the radiator cap, turn the cap to the first stop 
and listen for a hissing sound, indicating that there is still pressure in- 
side the system. Wait for the hissing to stop, then push down on the 
cap and turn it the rest of the way and remove it. 

10 Drive the vehicle and recheck the coolant level. Do not use rust in- 
hibitors or additives. lf only a small amount of coolant is required to bring 
the system up to the proper level, water can be used. However, repeated 
additions of water will dilute the antifreeze and water solution. In order to 
maintain the proper ratio of antifreeze and water, always top up the 
coolant fevel with the correct mixture. An empty plastic milk jug or 
bleach bottle makes an excellent container for mixing coolant. 

11 If the coolant level drops consistently, there may be a leak in the 
system. Inspect the radiator, hoses, filler cap, drain plugs and water 
pump (see Sections 11 and 15). If no leaks are noted, have the radiator 
cap pressure tested by a service station. 

12 If you have to remove the radiator cap, wait until the engine has 
cooled completely, then wrap a thick cloth around the cap and turn it 
to the first stop. If coolant or steam escapes, let the engine cool down 
longer, then remove the cap. 

13 Check the condition of the coolant as well. It should be relatively 
clear. If it is brown or rust colored, the system should be drained, flushed 
and refilled. Even if the coolant appears to be normal, the corrosion in- 
hibitors wear out, so it must be replaced at the specified intervals. 


Brake fluid 


Early models 

14 On early models, the brake fluid reservoir is an integral part of the 
brake master cylinder, which is attached to either the firewall at the left 
of the engine or to the power brake booster in that same location. 

15 Remove any accumulation of dirt or loose particles from the 


cover. 
16 Snap the retaining clip to the side to release the cover from the 
master cylinder reservoir (see illustration). 

17 Remove the cover being very careful not to let any type of conta- 
mination enter the reservoir (see illustration). 

18 Observe the fluid level inside the dual chambers. Check that it is 


within 1/2-inch of the top of the reservoir. 


Later models 

19 On later models, the brake fluid level is checked by looking 
through the plastic reservoir mounted on the master cylinder. The mas- 
ter cylinder is mounted on the front of the power booster unit in the left 
rear corner of the engine compartment. 


MASTER CYLINDER 


4.16 Removing the lock clip from the 
brake master cylinder fluid reservoir - 
early models 


4.17 Removing the brake fluid reservoir 
cover to check fluid level - early models 


4.20 The brake fluid level should be between the MAX and MIN 
lines on the master cylinder reservoir - late mode! 
master cylinder shown 


20 ‘The fluid level should be between the Max and Min lines on the 
side of the reservoir (see illustration). 

21 If the fluid level is low, wipe the top of the reservoir and the cap 
with a clean rag to prevent contamination of the system as the cap is 
unscrewed. 


All models 

22 Add only the specified brake fluid to the reservoir (refer to Recom- 
mended lubricants and fluids at the front of this Chapter or to your 
owner’s manual). Mixing different types of brake fluid can damage the 
system. Fill the reservoir to the Max line. Warning: Brake fluid can 
harm your eyes and damage painted surfaces, so use extreme caution 
when handling or pouring it. Do not use brake fluid that has been 
standing open or is more than one year old. Brake fluid absorbs mois- 
ture from the air. Moisture in the system can cause a dangerous loss of 
braking effectiveness. 

23 While the reservoir cap is off, check the master cylinder reservoir 
for contamination. If rust deposits, dirt particles or water droplets are 
present, the system should be drained, refilled and the system bled of 
air (see Chapter 9). 

24 Arter filling the reservoir to the proper level, make sure the cap is 
securely installed to prevent fluid leakage and/or contamination. 

25 The fluid level in the master cylinder will drop slightly as the brake 
shoes or pads at each wheel wear down during normal operation. |f the 
brake fluid level drops consistently, check the entire system for leaks 
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4.35 The windshield washer reservoir is combined with the 
coolant reservoir (there are separate compartments for the 
two fluids) 


immediately. Examine all brake lines, hoses and connections, along 
with the calipers, wheel cylinders and master cylinder (see Section 18). 
26 When checking the fluid level, if you discover one or both reser- 
voirs empty or nearly empty, the brake system should be bled 
(Chapter 9). 


Clutch fluid (manual transmission models only) 


27 Clutch fluid level is checked by looking through the plastic reser- 
voir mounted on the clutch master cylinder. The clutch master cylinder 
is mounted on the firewall at the rear of the engine compartment adja- 
cent to the brake master cylinder. 

28 The fluid level should be between the Max and Min lines on the 
side of the reservoir. 

29 if the fluid level is low, wipe the top of the reservoir and the cap 
with a clean rag to prevent contamination of the system as the cap is 
unscrewed. 

30 Add only the specified brake fluid to the clutch reservoir (refer to 
Recommended lubricants and fluids at the front of this Chapter or to 
your owner’s manual). Mixing different types of brake fluid can damage 
the system. Fill the reservoir to the Max line. Warning: Brake fluid can 
harm your eyes and damage painted surfaces, so use extreme caution 
when handling or pouring it. 

31 After filling the reservoir to the proper level, make sure the cap is 
securely installed to prevent fluid leakage and/or contamination. 

32 The fluid level in the clutch master cylinder will drop slightly as the 
clutch plate wears down during normal operation. If the fluid level 
drops consistently, check the entire system for leaks immediately. Ex- 
amine all lines, hoses and connections, along with the slave cylinder 
and clutch master cylinder (see Chapter 7, Part A). 

33 When checking the fluid level, if you discover it empty or nearly 
empty, the system should be bled (see Chapter 7, Part A). 


Windshield washer fluid 


34 Fluid for the windshield washer system is stored in a plastic reser- 
voir located at the left front corner of the engine compartment. 

35 Check the translucent reservoir for the proper fluid levei (see il- 
lustration). Note: The windshield washer fluid reservoir is combined in 
a housing which also includes the coolant recovery reservoir - make 
sure the proper level is being checked. 

36 In milder climates, plain water can be used in the reservoir, but it 
should be kept no more than 2/3 full to allow for expansion if the water 
freezes. In colder climates, use windshield washer system antifreeze, 
available at any auto parts store, to lower the freezing point of the fluid. 
Mix the antifreeze with water in accordance with the manufacturer’s di- 
rections on the container. Caution: Do not use cooling system an- 
tifreeze - it will damage the vehicle’s paint. 
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5.2 A tire tread depth indicator should be used to monitor tire 
wear - they’re available at auto parts stores and service 
stations and cost very little 


5 Tire and tire pressure checks (every 250 miles or weekly) 


Refer to illustrations 5.2, 5.3, 5.4a, 5.4b and 5.8 

1 Periodic inspection of the tires may spare you the inconvenience 
of being stranded with a flat tire. It can also provide you with vital infor- 
mation regarding possible problems in the steering and suspension 
systems before major damage occurs. 

2 Tread wear can be monitored with a simple, inexpensive device 
known as a tread depth indicator (see illustration). Tread depth 
shouid not be less than 1/16 inch. 

3 Note any abnormal tread wear (see illustration). Tread pattern ir- 
regularities such as cupping, flat spots and more wear on one side 
than the other are indications of front end alignment and/or balance 
problems. If any of these conditions are noted, take the vehicle to a tire 
shop or service station to correct the problem. 

4 Look closely for cuts, punctures and embedded nails or tacks. 
Sometimes a tire will hold air pressure for a short time or leak down 
very slowly after a nail has embedded itself in the tread. If a slow leak 
persists, check the valve stem core to make sure it is tight (see illus- 
tration). Examine the tread for an object that may have embedded it- 
self in the tire or for a ‘plug’ tnat may have begun to leak (radial tire 
punctures are repaired with a plug that is installed in a puncture). If a 
puncture is suspected, it can be easily verified by spraying a solution 
of soapy water onto the puncture area (see illustration). The soapy 
solution will bubble if there is a leak. Unless the puncture is unusually 
large, a tire shop or service station can usually repair the tire. 

5 Carefully inspect the inner sidewall of each tire for evidence of 
brake fluid leakage. If you see any, inspect the brakes immediately. 

6 Correct air pressure adds miles to the life span of the tires, im- 
proves mileage and enhances overall ride quality. Tire pressure cannot 
be accurately estimated by looking at a tire, especially if it’s a radial. A 
tire pressure gauge is essential. Keep an accurate gauge in the glove 
box. The pressure gauges attached to the nozzles of air hoses at gas 
stations are often inaccurate. 

7 Always check tire pressure when the tires are cold. Cold, in this 
case, means the vehicle has not been driven over a mile in the three 
hours preceding a tire pressure check. A pressure rise of four to eight 
pounds is not uncommon once the tires are warm. 

8 Unscrew the valve cap protruding from the wheel or hubcap and 
push the gauge firmly onto the valve stem (see illustration). Note the 
reading on the gauge and compare the figure to the recommended tire 
pressure shown on the tire placard on the driver’s side door. Be sure to 
set the pressure in accordance with both the size of tire on your partic- 
ular vehicle and with the load you are planning to carry with it. These 
specifications will vary widely so be careful when looking them up. 
Overloaded and/or under inflated tires on a truck are one of the most 
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| Condition | Probable cause Corrective action 


Feathered edge 


@ Underinflation 
(both sides wear) 


® Incorrect wheel 
camber (one 
side wear) 


@ Hard cornering 
@ Lack of rotation 


@ Measure and 
adjust pressure. 


@ Repair or replace 
axle and suspen- 
sion parts. 


®@ Reduce speed. 
®@ Ratate tires. 


®@ Overinflation 


@ Measure and 
adjust pressure. 


®@ Rotate tires. 


® Lack of rotation 


Center wear 


5.4a If a tire continually loses pressure 

over and over again at a slow rate, check 

the valve stem core first to make sure 
that it’s snug 


5.4b If the valve stem core is tight, raise 
the corner of the vehicle with the low tire 
and spray the tire with a solution of soapy 
water - slow jieaks will cause small 
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@ incorrect toe @ Adjust toe-in. 


5.3 This chart will 
help you determine 
the condition of your 
tires, the probable 
cause(s) of abnormal 
wear and the 
corrective action 
necessary 


@ Incorrect camber 
or caster 


®@ Repair or repiace 
axle and suspen- 
sion parts. 

@ Repair or replace 
suspension parts. 

@ Balance or 
replace. 


© Turn or replace. 


®@ Malfunctioning 
suspension 


@ Unbalanced wheel 


®@ Out-of-round 
brake drum 


® Lack of rotation @ Rotate tires. 


ii Ps] sa. 


5.8 Check the pressure of all four tires at 
least once a week with an accurate tire 
pressure gauge 


bubbles to appear 


common areas of breakdown as well as being potentially dangerous. 
Be sure to reinstall the valve cap to keep dirt and moisture out of the 
valve stem mechanism. Check all four tires and, if necessary, add 
enough air to bring them up to the recommended pressure. 

9 Don’t forget to keep the spare tire inflated to the specified pres- 
sure (refer to your owner’s manual or the tire sidewall). Note that the 
pressure recommended for the compact spare is higher than for the 
tires on vehicles so equipped. 


6 Power steering fluid level check (every 3000 miles or 
3 months) 


Refer to illustrations 6.2 and 6.5 

1 Check the power steering fluid level periodically to avoid steering 
system problems, such as damage to the pump. Caution: DO NOT 
hold the steering wheel against either stop (extreme left or right turn) 
for more than five seconds. If you do, the power steering pump could 
be damaged. 

2 The power steering pump, located at the lower left front comer of 
the engine, utilizes a built-in reservoir and is equipped with a twist-off 
cap with an integral fluid level dipstick for verifying fluid level (see illus- 


tration). 


3 Park the vehicle on level ground and apply the parking brake. 
4 Run the engine until it has reached normal operating temperature. 
With the engine at idle, turn the steering wheel back-and-forth several 


6.2 The power steering fluid filler cap/dipstick is located in front 
of the engine oil dipstick 
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6.5 Once the engine is warmed up and the 
wheel has been turned back-and-forth a 
few times to rid the system of air bubbles, 
pull the dipstick out and wipe it off, reinsert 
it and verify that the fluid level is in the 
FULL HOT range if it isn’t, add enough fluid 
to bring the level between the two lines 


5 Remove the cap and wipe the dipstick. Install, then remove the 
cap again and note the fluid level. It must be between the two lines 
designating the Full Hot range (see illustration) (be sure to use the 
proper temperature range on the dipstick when checking the fluid 
level, the Full Cold lines on the reverse side of the dipstick are only us- 
able when the engine is cold). 

6 Add small amounts of fluid until the level is correct. Caution: Do 
not overfill. If too much fluid is added, remove the excess with a clean 
syringe or suction pump. 

7 Check the power steering hoses and connections for leaks and 
wear (see Section 11). 

8 Check the condition and tension of the power steering pump 
drivebelt (see Section 12). 


7 Automatic transmission fluid level check (every 3000 miles 
or 6 months) 


Refer to illustrations 7.4 and 7.6 

1 The automatic transmission fluid level should be carefully main- 
tained. Low fluid level can lead to slipping or loss of drive, while over- 
filling can cause foaming and loss of fluid. Either condition can cause 
transmission damage. 

2 Since transmission fluid expands as it heats up, the fluid level 
should only be checked when the transmission is warm (at normal op- 
erating temperature). If the vehicle has just been driven over 20 miles 
(32 km), the transmission can be considered warm. Caution: /f the ve- 
hicle has just been driven for a long time at high speed or in city traffic 
in hot weather, or if it has been pulling a trailer, an accurate fluid level 
reading cannot be obtained. Allow the transmission to cool down for 
about 30 minutes. You can also check the transmission fluid level 
when the transmission is cold. If the vehicle has not been driven for 
over five hours and the fluid is about room temperature (70 to 95-de- 
grees F), the transmission is cold. However, the fluid level is normally 
checked with the transmission warm to ensure accurate results. 

3. Immediately after driving the vehicle, park it on a level surface, set 
the parking brake and start the engine. While the engine is idling, 
depress the brake pedal and move the selector lever through all the 
gear ranges, beginning and ending in PARK. 

4 Locate the automatic transmission dipstick tube at the right (pas- 
senger’s) side of the engine compartment (see illustration). 

5 With the engine still idling, pull the dipstick from the tube, wipe it 
off with a clean rag, push it all the way back into the tube and withdraw 
it again, then note the fluid level. 

6 If the transmission is cold, the level should be in the room temper- 


7.4 The automatic transmission fluid 
dipstick is near the firewall, to the right of 
the engine 


7.6 If the automatic transmission fluid is 
cold, the level should be between the two 
circles - if it’s at operating temperature, the 
level should be between the two lines 


ature range on the dipstick (between the two circles); if it’s warm, the 
fluid level should be in the operating temperature range (between the 
two lines) (see illustration). if the level is low, add the specified auto- 
matic transmission fluid through the dipstick tube. Use a funnel to pre- 
vent spills. ; 
7 Add just enough of the recommended fluid to fill the transmission 
to the proper level. It takes about one pint to raise the level from the 
low mark to the high mark when the fluid is hot, so add the fluid a little 
at a time and keep checking the level until it’s correct. Use only trans- 
mission fluid specified by Ford. This information can be found in the 
Recommended lubricants and fluids Section of the Specifications. 

8 The condition of the fluid should also be checked along with the 
level. If the fluid is black or a dark reddish-brown color, or if it smells 
burned, it should be changed (refer to Section 36). If you are in doubt 
about its condition, purchase some new fluid and compare the two for 
color and smell. 


8 Engine oil and filter change (every 3000 miles or 3 months) 


Refer to illustrations 8.2, 8.11a, 8.11b, 8.12 and 8.16 

1 Frequent oil changes are the most important preventive mainte- 
nance procedures that can be done by the home mechanic. As engine 
oil ages, it becomes diluted and contaminated, which !eads to prema- 
ture engine wear. Although some sources recommend oil filter 
changes every other oil change, we feel that the minimal cost of an oil 
filter and the relative ease with which it is installed dictate that a new 
filter be used whenever the oil is changed. 

2 Make sure that you have all the necessary tools before you begin 
this procedure (see illustration). You should also have plenty of rags 
or newspapers handy for mopping up oil spills. 

3 Access to the oil drain plug and filter will be improved if the vehi- 
cle can be lifted on a hoist, driven onto ramps or supported by jack- 
stands. Warning: Do not work undere vehicle supported only by a 
bumper, hydraulic or scissors-type jack ~ always use jackstands! 

4 If you haven’t changed the oil on this vehicle before, get under it 
and locate the oil drain plug in the oil pan and the oil filter on the left 
side of the engine. The exhaust components will be warm as you work, 
so note how they are routed to avoid touching them when you are 
under the vehicle. 

5 Start the engine and allow it to reach normal operating tempera- 
ture - oil and sludge will flow out more easily when warm. If new oil, a 
filter or tools are needed, use the vehicle to go get them and warm up 
the engine/oil at the same time. Park on a level surface and shut off the 
engine when it’s warmed up. Remove the oil filler cap from the rocker 
arm cover. 
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8.2 These tools are required when changing the en- 
gine oil and filter 


1 Drain pan - /t should be fairly shallow in depth, but wide 
in order to prevent spills 

2 . Rubber gloves - When removing the drain plug and filter 
it is inevitable that you will get oil on your hands - the 
gloves will prevent burns! 

3 __ Breaker bar - Sometimes the oil drain plug is pretty tight 
and a long breaker bar is needed to loosen it 

4 Socket - To be used with the breaker bar or a ratchet 
(must be the correct size to fit the drain plug) 

5 ‘Filter wrench - This is a metal band-type wrench, which 
requires clearance around the filter to be effective 

6 ‘Filter wrench - This type fits on the bottom of the filter 
and can be turned with a ratchet or breaker bar - different 
size wrenches are available for different types of filters) 


arm cover. 

6 _— Raise the vehicle and support it securely on jackstands. 

7 Being careful not to touch the hot exhaust components, position 
a drain pan under the plug in the bottom of the engine, then remove 
the plug. Caution: /t’s a good idea to wear an old glove while unscrew- 
ing the plug the final few turns to avoid being scalded by hot oil. 


8.11b Location of oil filter on left side of 
V8 engines - early model shown 


8.12 The oil filter is usually on very tight, 
and will require a special wrench for 
removal - do not use the wrench to 
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8.11a Location of oil filter on left side of 4.9L engine 


8 It may be necessary to move the drain pan slightly as oil flow 
slows to a trickle. Inspect the old oil for the presence of metal particles. 
9 After all the oil has drained, wipe off the drain plug with a clean 
rag. Any small metal particles clinging to the plug would immediately 
contaminate the new oil. 

10 Clean the area around the drain plug opening, reinstall the plug 
and tighten it securely, but don’t strip the threads. 

11. Move the drain pan into position under the oil filter, located on the 
left side of the engine block (see illustrations). 

12 Loosen the oil filter by turning it counterclockwise with a filter 
wrench (see illustration). Any standard filter wrench will work. 

13. Sometimes the oil filter is screwed on so tightly that it cannot be 
loosened. If it is, punch a metal bar or long screwdriver directly through 
it and use it as a T-bar to turn the filter. Be prepared for oil to spurt out 
of the canister as. it is punctured. 

14 Once the filter is loose, use your hands to unscrew it-from the 
block. Just as the filter is detached from the block, immediately tilt the 
open end up to prevent the oil inside the filter from spilling out. Warn- 
ing: The engine exhaust manifold may still be hot, so be careful. 

15 Using a clean rag, wipe off the mounting surface on the block. 
Also, make sure that none of the old gasket remains stuck to the 
mounting surface. It can be removed with a scraper, if necessary. 

16 Compare the old filter with the new one to make sure they are the 
same type. Smear some engine oil on the rubber gasket of the new fil- 
ter and screw it into place (see illustration). Over-tightening the filter 
will damage the gasket, so don’t use a filter wrench. Most filter manu- 
facturers recommend tightening the filter by hand only. Normally they 
should be tightened 1/2 to 3/4-turn after the gasket contacts the block, 
but be sure to follow the directions on the filter or container. 

17 Remove aij tools and materials from under the vehicle, being 


8.16 Lubricate the oil filter gasket with 
clean engine oil before installing the filter 
on the engine 


tighten the new filter 
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10.1 Tools and materials required for battery maintenance 


1 Face shield/safety goggles - When removing corrosion 
with a brush, the acidic particles can easily fly up into 
your eyes 

2 Baking soda - A solution of baking soda and water can 
be used to neutralize corrosion 

3 Petroleum jelly - A layer of this on the battery posts will 
help prevent corrosion 

4 Battery post/cable cleaner - This wire brush cleaning 
tool will remove all traces of corrosion from the battery 
posts and cable clamps 

5 Treated felt washers - Placing one of these on each 
post, directly under the cable clamps, will help prevent 
corrosion 

6 Puller - Sometimes the cable clamps are very difficult to 
pull off the posts, even after the nut/bolt has been 
completely loosened. This tool pulls the clamp straight 
up and off the post without damage 

7 Battery post/cable cleaner - Here is another cleaning 
tool which is a slightly different version of number 4 
above, but it does the same thing 

8 Rubber gloves - Another safety itein to consider when 
servicing the battery; remember that’s acid inside the 
battery! 


careful not to spill the oil in the drain pan, then lower the vehicle. 

18 Add 5 quarts of new oil to the engine through the oil filler cap in 
the rocker arm cover. Use a funnel to prevent oil from spilling onto the 
top of the engine. Wait a few minutes to allow the oil to drain into the 
pan, then check the level on the dipstick (see Section 4, if necessary). 
If the oil level is in the SAFE range, install the filler cap. If not, add oil 
until it is. 

19 Start the engine and run it for about a minute. Warning: Observe 
the oil warning light or pressure gauge - it should indicate normal oil 
pressure a few seconds after start-up. While the engine is running, look 
under the vehicle and check for leaks at the oil pan drain plug and 
around the oil filter. If either one is leaking, stop the engine and tighten 
the plug or filter slightly. ; 

20 Wait a few minutes, turn off the engine, then recheck the level on 
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the dipstick. Add oil as necessary to bring the level into the SAFE range. 
21 During the first few trips after an oil change, make it a point to 
check frequently for leaks and proper oil level. 

22 The old oil drained from the engine cannot be reused in its pre- 
sent state and should be discarded. Oi! reclamation centers, auto re- 
pair shops and gas stations will normally accept the oil, which can be 
recycled. After the oil has cooled, it can be drained into a container 
(plastic jugs, bottles, milk cartons, etc.) for transport to a disposal site. 


ee 
9 Wheel inspection and lug nut torque check (every 7500 miles 
or 6 months) 


1 Carefully inspect the wheels for damage and signs of deteriora- 
tion. Wheels that have been scraped or hit against a curb are espe- 
cially susceptible to cracking or bending, If a wheel is damaged in any 
way it is a good idea to replace it with a new one. 

2 Some F250 and F350 model trucks will have two-piece or “split- 
rim” type wheels. Check these types of wheels very carefully for any 
signs of incorrect seating between the outer ring and the main center 
of the wheel. This type of wheel can come apart with the power of a 
small explosion and has been known to cause injury and even death. If 
you have a wheel of this type that appears to be incorrectly assembled 
or is coming apart, take it immediately to a truck-tire service facility. 
Warning: Do not attempt to do any type of work on these wheels, as 
they require a safety cage as well as other special equipment to be 
handled properly. 

3 Remove the hub cap if equipped. 

4 Check the whee! lug nuts for tightness. Wheel nuts should be 
tightened to the torque value listed in this Chapter’s Specifications 
with a torque wrench. If the bolt holes have become elongated or flat- 
tened, replace the wheel. 


10 Battery check, maintenance and charging (every 7500 miles 
or 6 months) 


Refer to illustrations 10.1, 10.4, 10.8a, 10.8b, 10.8c and 10.8d 
Warning: Certain precautions must be followed when checking and 
servicing the battery. Hydrogen gas, which is highly flammable, is al- 
ways present in the battery cells, so keep lighted tobacco and all other 
open flames and sparks away from the battery. The electrolyte inside 
the battery is actually dilute sulfuric acid, which will cause injury if 
splashed on your skin or in your eyes. It will also ruin clothes and 
painted surfaces. When removing the battery cables, always detach the 
negative cable first and hook it up last! 

1 Battery maintenance is an important procedure which will help 
ensure that you are not stranded because of a dead battery. Several 
tools are required for this procedure (see illustration). 

2 Before servicing the battery, always turn the engine and all acces- 
sories off and disconnect the cable from the negative terminal of the 
battery. 

3 A seaied (sometimes called maintenance-free) battery is now 
standard equipment. The cell caps cannot be removed, no electrolyte 
checks are required and water cannot be added to the cells. However, 
if an aftermarket battery has been installed and it is a type that requires 
regular maintenance, the following procedure can be used. 

4 Check the electrolyte level in each of the battery cells (see illustra- 
tion). It must be above the plates. There’s usually a split-ring indicator in 
each cell to indicate the correct level. if the level is low, add distilled 
water only, then install the cell caps. Caution: Overfilling the celis may 
cause electrolyte to spill over during periods of heavy charging, causing 
corrosion and damage to nearby components. 

5 __ If the positive terminal and cable clamp on your vehicle’s battery 
is equipped with a rubber protector, make sure that it’s not torn or 
damaged. It should completely cover the terminal. 

6 The external condition of the battery should be checked periodi- 
cally. Look for damage such as a cracked case. 

7 Check the tightness of the battery cable clamps to ensure good 
electrical connections and inspect the entire length of each cable, 
looking for cracked or abraded insulation and frayed conductors. 
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10.4 Checking the electrolyte level in a 
non-maintenance-free battery 


10.8c Regardless of the type of tool used to clean the battery 
posts, a clean, shiny surface should be the result 


7 


8 If corrosion (visible as white, fluffy deposits) is evident, remove 
the cables from the terminals, clean them with a battery brush and re- 
install them (see illustrations). Corrosion can be kept to a minimum by 
installing specially treated washers available at auto parts stores or by 
applying a coat of petroleum jelly or grease to the terminals and cable 
clamps after they are assembled. 

9 Make sure that the battery carrier is in good condition and that 
the hold-down clamp bolt is tight. If the battery is removed (see Chap- 
ter 5 for the removal and installation procedure), make sure that no 
parts remain in the bottom of the carrier when it’s reinstalled. When re- 
installing the hold-down clamp, don’t over-tighten the bolt. 

10 Corrosion on the carrier, battery case and surrounding areas can 
be removed with a solution of water and baking soda. Apply the mixture 
with a small brush, let it work, then rinse it off with plenty of clean water. 
11 Any metal parts of the vehicle damaged by corrosion should be 
coated with a zinc-based primer, then painted. 

12 Additional information on the battery can be found in Chapter 5 
and at the front of this manual. 


Charging 

13 If the battery’s specific gravity is below the specified amount, the 
battery must be recharged. 

14 If the battery is to remain in the vehicle during charging, disconnect 
the cables from the battery to prevent damage to the electrical system. 
15 Warning: When batteries are being charged, hydrogen gas (which 
is very explosive and flammable) is produced. Do not smoke or allow an 
open flame near a charging or a recently charged battery. Also, do not 
plug in the battery charger until the connections have been made at the 


10.8a Battery terminal corrosion usually 
appears as light, fluffy powder 
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10.85 Removing the cable from a battery 
post with a wrench - sometimes special 
battery pliers are required for this 
procedure if corrosion has caused 
deterioration of the nut hex (always remove 
the ground cable first and hook it up last!) 


2 PE EIN BS NEE IONIS C one ut. 
10.8d When cleaning the cable clamps, all corrosion must be 
removed (the inside of the clamp is tapered to match the 
taper on the post, so don’t remove too much material) 


battery posts. 

16 The average time necessary to charge a battery at the normal rate 
is from 12 to 16 hours (sometimes longer). Always charge the battery 
slowly. A quick charge or boost charge is hard on a battery and will 
shorten its life. Use a battery charger that is rated at no more than 
three amperes. 

17 Remove all of the vent caps and cover the vent holes with a clean 
cloth to prevent the spattering of electrolyte. Hook the battery charger 
leads to the battery posts (positive to positive, negative to negative), 
then plug in the charger. Make sure it is set at 12-volts if it has a selec- 
tor switch. 

18 Check the battery often during charging to make sure that it does 
not overheat. 

19 The battery can be considered fully charged when it is gassing 
freely and there is no increase in specific gravity during three succes- 
sive readings taken at hourly intervals. 

20 Overheating of the battery during charging at normal charging 
rates, excessive gassing and continual low specific gravity readings 
are an indication that the battery should be replaced with a new one. 


11. Underhood hose check and replacement (every 7500 miles or 
6 months) 


Warning: Replacement of air conditioning hoses must be left to a 
dealer service department or air conditioning shop that has the equip- 
ment to depressurize the system safely. Never remove air conditioning 
components or hoses until the system has been depressurized. 


1 
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General 

1 High temperatures under the hood can cause the deterioration of 
the rubber and plastic hoses used for engine, accessory and emission 
systems operation. Periodic inspection should be made for cracks, 
loose clamps, material hardening and leaks. 

2 Information specific to the cooling system hoses can be found in 
Section 15. 

3 Most (but not all) hoses are secured to the fittings with clamps. 
Where clamps are used, check to be sure they haven’t lost their ten- 
sion, allowing the hose to leak. !f clamps aren’t used, make sure the 
hose has not expanded and/or hardened where it slips over the fitting, 
allowing it to leak. 


PCV system hose 

4 To reduce hydrocarbon emissions, crankcase blow-by gas must 
be vented into the intake manifold for combustion. This is accom- 
plished through the PCV system. Air flow is introduced into the 
crankcase through a hose between the air cleaner housing and the 
valve cover. A small filter, either in the air housing or in the valve cover 
provides the crankcase with clean air. Engine vacuum from the intake 
manifold through a rubber hose to the rocker arm cover mounted PCV 
valve draws this air and the blow-by gasses into the intake manifold. 
The blow-by gas mixes with incoming air before being burned in the 
combustion chambers. 

5 Check the PCV hose for cracks, leaks and other damage. Discon- 
nect it from the rocker arm cover (refer to Chapter 6) and the intake 
manifold and check the inside for obstructions. If it’s clogged, clean it 
out with solvent. 


Vacuum hoses 

6 It is quite common for vacuum hoses, especially those in the emis- 
sions system, to be color coded or identified by colored stripes molded 
into each hose. Various systems require hoses with different wall thick- 
nesses, collapse resistance and temperature resistance. When replac- 
ing hoses, be sure the new ones are made of the same material. 

7 Often the only effective way to check a hose is to remove it com- 
pletely from the vehicle. If more than one hose is removed, be sure to 
label the hoses and fittings to ensure correct installation. 

8 When checking vacuum hoses, be sure to include any plastic fit- 
tings in the check. Inspect the fittings for cracks and the hose where it 
fits over each fitting for distortion, which could cause leakage. 

9 Asmall piece of vacuum hose (1/4-inch inside diameter) can be 
used as a stethoscope to detect vacuum leaks. Hold one end of the 
hose to your ear and probe around vacuum hoses and fittings, listen- 
ing for the “hissing” sound characteristic of a vacuum leak. Warning: 
When probing with the vacuum hose stethoscope, be careful not to al- 
low your body or the hose to come into contact with moving engine 
components such as drivebelts, the cooling fan, etc. 


Fuel hose 


Warning: There are certain precautions which must be taken when in- 
specting or servicing fuel system components. Work in a well ventilated 
area and do not allow open flames/cigarettes, appliance pilot lights, 
etc. or bare light bulbs near the work area. Mop up any spills immedi- 
ately and do not store fuel-soaked rags where they could ignite. 

10 If itis necessary to disconnect any fuel lines, refer to Chapter 4 for 
the fuel pressure relief procedure. 

11. Check all rubber fuel lines for deterioration and chafing. Check 
especially for cracks in areas where the hose bends and just before fit- 
tings, such as where a hose attaches to the fuel pump, fuel filter and 
carburetor or fuel injection unit. 

12 High quality fuel line, usually identified by the word Fluroelas- 
tomer printed on the hose, should be used for fuel line replacement. 
Never, under any circumstances, use unreinforced vacuum line, clear 
plastic tubing or water hose for fuel lines. Warning: When replacing 
hose on fuel-injected models, make sure it is designed for high pres- 
sure applications. 

13 Spring-type clamps are commonly used on fuel lines. These 
clamps often lose their tension over a period of time, and can be 
“sprung” during the removal process. As a result, it is recommended that 
all spring-type clamps be replaced with screw clamps whenever a hose 
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CONVENTIONAL “V” BELT 


COGGED “V” BELT 


“Vv” RIBBED BELT 


12.1 Different types of drivebelts are used to power the various 
accessories mounted on the engine 


ry 


is replaced. Note: Fuel-injected models utilize special high pressure fit- 
tings and couplings (see Chapter 4). These cannot be substituted for. 


Metal lines 

14 Sections of metal line are often used for fuel line between the fuel 
pump and carburetor or fuel injection unit. Check carefully to be sure 
the line has not been bent and crimped and that cracks have not 
started in the line, particularly where bends occur. 

15 {f asection of metal fuel line must be replaced, use original equip- 
ment line only, since copper and aluminum tubing do not have the 
strength necessary to withstand vibration caused by the engine. 

16 Check the metal brake lines where they enter the master cylinder 
and brake proportioning unit (if used) for cracks in the lines and loose 
fittings. Any sign of brake fluid leakage calls for an immediate thorough 
inspection of the brake system. 


12 Drivebelt check, adjustment and replacement (every 
7500 miles or 6 months) 


Refer to illustrations 12.1, 12.3a, 12.3b, 12.4, 12.5, 12.6, 12.8a, 12.8b, 
12.8c and 12.18 


Description 


1. The accessory drivebelts, also referred to as V-belts or simply fan 
belts (see illustration), are located at the front of the engine. The con- 
dition and tension of the drivebelts are critical to the operation of the 
engine and accessories. Excessive tension causes bearing wear, while 
insufficient tension produces slippage, noise, component vibration and 
belt failure. Because of their composition and the high stresses to 
which they are subjected, drivebelts stretch and deteriorate as they get 
older. As a result, they must be periodically checked and adjusted. 

2 The number and type of belts used on a particular vehicle de- 
pends on the accessories installed. On early models, conventional V- 
belts are used and manual tension adjustment is required for all belts. 
Later models utilize one (4.9L, 5.0L and 5.8L) or two (7.5L) V-ribbed 
belt(s) to operate all systems and an automatic tensioner to eliminate 
all manual belt adjustments (except for the alternator belt on 7.5L mod- 
els). Note: Belt condition must be still be checked as described below. 


Check 


3 With the engine off, open the hood and locate the drivebelt(s) at 
the front of the engine. With a flashlight, check each belt for separation 
of the rubber plies from each side of the core, a severed core, separa- 
tion of the ribs from the rubber, cracks, torn or worn ribs and cracks in 
the inner ridges of the ribs (see illustration). Also check for fraying and 
glazing, which gives the belt a shiny appearance (see illustration). 
Both sides of each belt should be inspected, which means you'll have 
to twist them to check the undersides. Use your fingers to feel a belt 
where you can’t see it. If any of the above conditions are evident, re- 
place the belt as described below. 

4 To check the tension on manually adjustable V-belts in accor- 
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BELT TENSION GAUGE 


( GREASE 
CRACKS RUNNING ACROSS “V"' PORTIONS OF BELT 
ACCEPTABLE 

* ALWAYS ASN 

S| Gtazep Btrck ¥ 

ane : MISSING TWO CRACKS RUNNING 

= the underside OR MORE PARALLEL TO “V"' 
[ 7 of the belt. ADJACENT RIBS 12" PORTIONS OF BELT 

LONGER 
UNACCEPTABLE 


12.3a Here are some of the more common 
problems associated with drivebelts (check 
the belts very carefully to prevent an 
untimely breakdown) 


12.3b Small cracks in the underside of a V- 
ribbed belt are acceptable - lengthwise 
cracks, or missing pieces that cause 
the belt to make noise, are cause 


12.4 A drivebelt tension gauge is 
recommended for checking the belts (the 
unit illustrated is a Burroughs model - 
follow the tool manufacturer’s instructions) 


for replacement 


dance with factory recommendations, install a drivebelt tension gauge 
(special tool no. T63L-8620-A) (see illustration). Measure the tension 
in accordance with the tension gauge instructions and compare your 
measurement to the specified drivebelt tension for either a used or new 
belt. Note: A “new” belt is defined as any belt which has not been run - 
a “used” belt is one that has been run for more than ten minutes. 

5 The special gauge is the most accurate way to check belt tension. 
However, if you don’t have a gauge, and cannot borrow one, the fol- 
lowing “rule-of-thumb” method is recommended as an alternative. Lay 
a straightedge across the longest free span (the distance between two 
pulleys) of the belt. Push down firmly on the belt at a point half way be- 
tween the pulleys and see how much the belt moves (deflects). Mea- 
sure the deflection with a ruler (see illustration). The belt should de- 
flect 1/8 to 1/4-inch if the distance from pulley center-to-pulley center 
is less than 12-inches; it should deflect from 1/8 to 3/8-inch if the dis- 
tance from pulley center-to-pulley center is over 12 inches. 

6 Onmodels with automatic tensioner, belt stretch is determined by 
inspecting the wear indicator marks on the tensioner assembly (see il- 
lustrations). If the indicator mark is beyond the MAX mark, the belt is 
worn and must be replaced. 


Adjustment (non auto-tensioned belts) 

7 ‘If it is necessary to adjust the belt tension, either to make the belt 
tighter or looser, it is done by moving the belt-driven accessory on its 
bracket. 

8 For each component there will be an adjustment or strap bolt and 
a pivot boit. Both bolts must be loosened slightly to enable you to 
move the component (see illustrations on following page). 

9 After the two bolts have been loosened, move the component 
away from the engine (to tighten the belt) or toward the engine (to 
loosen the belt). Hold the accessory in this position and check the belt 


BELT 
OEFLECTION 


RULER 


STRAIGHT 
EDGE 


MAKE SURE RULER IS 
PERPENDICULAR TO STRAIGHT EDGE 


412.5 Measuring drivebelt deflection with a straightedge and ruler 


tension. If it is correct, tighten the two bolts until snug, the recheck the 
tension. If it is all right tighten the two bolts completely. 

10 It will often be necessary to use some sort of prybar to move the 
accessory while the belt is adjusted. If this must be done to gain the 
proper leverage, be very careful not to damage the component being 
moved, or the part being pried against. 

11 On some engines, loosen the two idler bracket bolts and turn the 
adjusting bolt until the belt is adjusted properly. Turning the wrench to 
the right tightens the belt and turning the wrench to the left loosens the 
belt. 

12 Tighten the two idler pulley bolts and recheck the belt tension. 

13 If the belt tension is still incorrect, repeat procedure as required. 


Adjustment (auto-tensioned belts) 


14 Belt tension on these models is controlled automatically by the 
belt tensioner. There is no provision for manual adjustment. 


Replacement (all belts) 

15 On non auto-tensioned applications, to replace a belt, follow the 
above procedures for drivebelt adjustment but slip the belt off the pul- 
leys and remove it. In some cases, several belts must be removed to 
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12.6 Automatic tensioner with wear indicator as used on 5.0 and 
5.8L engines with MAX and MIN reference marks shown - wear 
indicator must be between the limit marks or the belt is 
excessively stretched 
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12.8a Drivebelts and tension 
adjustment hardware on early 
4.9L models 
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12.8b Drivebelts and tension adjustment hardware 
on early 5.0 and 5.8L models 


access the one belt requiring replacement. Since belts tend to wear 
out more or fess at the same time, it is a good idea to replace all of 
them at the same time. Mark each belt and the corresponding pulley 
grooves so the replacement belts can be installed properly. 

16 On belts with automatic tensioners, to remove the belt, use a 
breaker bar and appropriately sized socket over the tensioner’s idle 
wheel retaining bolt and rotate the tensioner against spring tension 
while simultaneously removing the belt from the tensioner idler wheel. 
Remove the belt from the remaining pulleys noting the exact routing for 
reinstallation. If necessary, make a sketch of the pulleys and belt rout- 
ing. There should be a belt routing diagram sticker under the hood 
somewhere. Note: /f the same belt will be re-used, mark the direction 
of rotation on the belt to make sure the belt is installed the same way. 
17 Take the old belts with you when purchasing new ones in order to 
make a direct comparison for length, width and design. 

18 When replacing a V-ribbed drivebelt, make sure it fits properly 
into the pulley grooves - it must be completely engaged (see illustra- 
tion). 
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12.8c Drivebelts and tension adjustment hardware on early 7.5L models 


19 Installation is the reverse of removal. 
20 Adjust the belts, if necessary, as described earlier in this Section. 


13 Chassis lubrication (every 7500 miles or 6 months) 


Refer to illustrations 13.1 and 13.2 


Driveline and steering 


1. A grease gun filled with the proper grease (see Recommended 
lubricants at the front of this Chapter) and some rags are the 
main pieces of equipment necessary to lubricate the chassis and 
steering components (see illustration). Notice that different compo- 
nents require different types of grease, so a grease gun with change- 
able cartridges or several grease guns will be necessary to correctly 
perform the lubrication process. Note: Some universal joints, particu- 
larly those found on 4WD models, will require the use of a special ‘nee- 
dle’ lubrication adapter for your grease gun. 
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PULLEY — GoRRECT 
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12.18 On V-ribbed belts, make sure the belt is properly 
seated into the pulleys 


LUBE FITTING 


LUBE FITTING 


FITTING 


LUBE FITTING 


13.2 Details of typical steering linkage lubrication points 


2 Locate the lubrication fittings (if equipped) on the driveline and 
steering linkage (see illustration). Depending on the year and model, 

special grease fittings can be factory or aftermarket installed on the 
following components: 

Driveshaft(s) slip joints and universal joints (see Chapter 8) 

Right side front axle shaft slip joint (4WD models only) (see 

Chapter 8) 

Steering system linkage and tie rods (see Chapter 11) 

Front knuckle/spindle balljoints (see Chapter 11) 

Front axle kingpins (see Chapter 11) 
3 Easier access to some of these fittings will require raising and 
supporting the vehicle with a jack and jackstands. Be sure the vehicle 
is firmly supported with jackstands and read the information on jacking 
instructions at the front of this book if you are unfamiliar with the cor- 
rect procedures. 
4 Before you do any greasing, force a little of the grease out the 
nozzle to remove any dirt from the end of the gun. Wipe the nozzle 
clean with a rag. 
5 With the grease gun, plenty of clean rags and the location dia- 
gram, go under the vehicle to begin lubricating the components. 
6 Wipe the grease fitting nipple clean and push the nozzle firmly 
over the fitting nipple. Squeeze the trigger on the grease gun to force 
grease into the component. Note: When lubricating the steering link- 
age joints, pump only enough lubricant to fill the rubber cup to a firm- 
to-the-touch capacity. If you pump in too much grease, the cups can 
rupture allowing grease to leak out and dirt to enter the joint. For all 
other suspension and steering fittings, continue pumping grease into 
the nipple until grease seeps out of the joint between the two compo- 
nents. If the grease seeps out around the grease gun nozzle, the nipple 
is clogged or the nozzle is not fully seated around the fitting nipple. 
Resecure the gun nozzle to the fitting and try again. If necessary, re- 
place the fitting. Make sure the king pins have plenty of grease of the 
correct type. 
7 Wipe the excess grease from the components and the grease 


fitting. 


Chassis 
8 While you are under the vehicle, clean and lubricate the parking 
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13.1 Materials required for driveline and chassis lubrication 


1 Engine oil - Light engine oil in a can be used for door 
and hood hinges 

2 Graphite spray - Used to lube lock cylinders 

3 Grease - Grease, in a variety of types and weights, is 
available for use in a grease gun. Check the 
Specifications for your requirements. 

4 Grease gun - A common grease gun, shown here with a 
detachable hose and nozzle, is needed for driveline and 
chassis lubrication. 


brake cable along with its cable guides and levers. This can be done 
by smearing some of the chassis grease onto the cable and its related 
parts with your fingers. Place a few drops of light engine oil on the 
standard transmission and transfer case shifting linkage rods and 
swivels. Lubricate automatic transmission linkages with the lubricants 
specified at the beginning of this Chapter. 

9 Lower the vehicle to the ground for the remaining body lubrication 
process. 

10 Open the hood and smear a little chassis grease on the hood 
latch mechanism. If the hood has an inside release, have an assistant 
pull the release knob from inside the vehicle as you lubricate the cable 
at the latch. 

11. Lubricate all the hinges (door, hood, tailgate) with a few drops of 
light engine oil to keep them in proper working order. 

12 The key lock cylinders can be lubricated with spray-on graphite 
which is available at auto parts stores. 

13 Spray silicone lubricant on the door seals to keep them pliable 
and effective. 

14 Lubricate the accelerator linkage pivots with a multi-purpose lu- 
bricant, usually available in small spray cans. 

15 Lubricate the clutch linkage (if the vehicle is equipped) with the 
grease gun through the fitting provided on the cross-shaft linkage. 

16° Use a rust penetrant and inhibitor on the manifold exhaust heat 
control valve if the vehicle is so equipped. 

17 Spray some multi-purpose lubricant on the brake pedal (and 
clutch pedal) pivot shafts under the dash area for smooth, quiet opera- 
tion of these pedal(s). Be sure to wipe off any excess so that the oper- 
ator’s shoes and clothing do not pick up any extra lubricant. 


14 Fuel system check (every 15,000 miles or 12 months) 


Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work ina 
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garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. If you spill any fuel on your 
skin, rinse it off immediately with soap and water. When you perform 
any kind of work on the fuel system, wear safety glasses and have a 
Class B type fire extinguisher on hand. 

1 If you smell gasoline while driving or after the vehicle has been sit- 
ting in the sun, inspect the fuel system immediately. 

2 Remove the gas filler cap and inspect if for damage and corro- 
sion. The gasket should have an unbroken sealing imprint. If the gasket 
is damaged or corroded, install a new cap. 

3 ‘Inspect the fuel feed and return lines for cracks. Make sure that 
the connections between the fuel lines and the carburetor or fuel injec- 
tion system and between the fuel lines and the in-line fuel filter are 
tight. Warning: /f your vehicle is fuel-injected, you must relieve the fuel 
system pressure before servicing fuel system components. The fuel 
system pressure relief procedure is outlined in Chapter 4. 

4 Since some components of the fuel system (the fuel tank and part 
of the fuel feed and return lines, for example) are underneath the vehi- 
cle, they can be inspected more easily with the vehicle raised on a 
hoist. If that is not possible, raise the vehicle and support it on jack- 
stands. 

5 With the vehicle raised and safely supported, inspect the gas tank 
and filler neck for punctures, cracks and other damage. The connec- 
tion between the filler neck and the tank is particularly critical. Some- 
times a rubber filler neck will leak because of loose clamps or deterio- 
rated rubber. Inspect all fuel tank mounting brackets and straps to be 
sure that the tank is securely attached to the vehicle. Warning: Do not, 
under any circumstances, try to repair a fuel tank (except rubber com- 
ponents). A welding torch or any open flame can easily cause fuel va- 
pors inside the tank to explode. 

6 Carefully check all rubber hoses and metal lines leading away 
from the fuel tank. Check for loose connections, deteriorated hoses, 
crimped lines and other damage. Repair or replace damaged sections 
as necessary (see Chapter 4). 


15 Cooling system check (every 15,000 miles or 12 months) 


Refer to illustration 15.4 

| Many major engine failures can be attributed to a faulty cooling 
system. If the vehicle is equipped with an automatic transmission, the 
cooling system also plays an important role in prolonging transmission 
life because it cools the transmission fluid. 

2 The engine should be cold for the cooling system check, so per- 
form the following procedure before the vehicle is driven for the day or 
after it has been shut off for at least three hours. 

3 Remove the radiator cap and clean it thoroughly, inside and out, 
with clean water. Also clean the filler neck on the radiator. The pres- 
ence of rust or corrosion in the filler neck means the coolant should be 
changed (see Section 28). The coolant inside the radiator should be 
relatively clean and transparent. If it’s rust colored, drain the system 
and refill it with new coolant. 

4 Carefully check the radiator hoses and the smaller diameter 
heater hoses (see illustration). Inspect each coolant hose along its en- 
tire length, replacing any hose which is cracked, swollen or deterio- 
rated. Cracks will show up better if the hose is squeezed. Pay close at- 
tention to hose clamps that secure the hoses to cooling system 
components. Hose clamps can pinch and puncture hoses, resulting in 
coolant leaks. 

5 Make sure that all hose connections are tight. A leak in the cool- 
ing system will usually show up as white or rust colored deposits on 
the area adjoining the leak. If wire-type clamps are used on the hoses, 
it is a good idea to replace them with screw-type clamps. 

6 . Clean the front of the radiator and air conditioning condenser with 
compressed air, if available, or a soft brush. Remove all bugs, leaves, 
etc. embedded in the radiator fins. Be extremely careful not to damage 
the cooling fins or cut your fingers on them. 

7 — If the coolant level has been dropping consistently and no leaks 
are detectable, have the radiator cap and cooling system pressure 
checked at a service station. 
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ALWAYS CHECK hose for 
chafed or burned areas that 
may cause an untimely 

and costly failure. 


SOFT hose indicates inside 
deterioration. This deterioration can 
contaminate the cooling system and 
cause particles to clog the radiator. 


HARDENED hose can fail at any . 
time. Tightening hose clamps will 
not seal the connection or stop leaks. 


SWOLLEN hose or oil soaked ends 
indicate danger and possible failure 
from oil or grease contamination. 
Squeeze the hose to locate 
cracks and breaks that 

cause leaks. 


15.4 Hoses, like drivebelts, have a habit of failing at the worst 
possible time - to prevent the inconvenience of a blown radiator 
or heater hose, inspect them carefully as shown here 


16 Tire rotation (every 15,000 miles or 12 months) 


Refer to illustration 16.2 

1.‘ The tires should be rotated at the specified intervals and when- 
ever uneven wear is noticed. Since the vehicle will be raised and the 
tires removed anyway, check the brakes also (see Section 18). 

2 Since most trucks are equipped with bias-ply based tires, many 
different rotation patterns are possible. However, it is advisable to be 
consistent after choosing a pattern. Typical rotation patterns are 
shown (see illustration). Note: /f the vehicle is equipped with radial 
tires, they must be rotated in a specific pattern. Warning: Vehicles with 
A/S front and A/T rear tires can only be rotated side-to-side and vehi- 
cles with dual rear wheels should only have their front tires rotated 
side-to-side. Do not include special space saver or temporary spare 
tires in the rotation schedule, they are for emergency use only. Consult 
your owner’s manual if further clarification is necessary. 


_—-erara—X—X<—aKXO 


BIAS & BIAS BELTED TIRES RADIAL PLY TIRES 


5-TIRE 5-TIRE 
ROTATION ROTATION 
FOR USE WITH FOR USE WITH 
4-TIRE REGULAR 4-TIRE REGULAR 
ROTATION SPARE ROTATION SPARE 


LE RF] LF a 


Dokl den unl 


LR RR 


SPARE 


16.2 Tire rotation diagram 
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17.6 Wiper blade and element replacement 
(Tridon type) 
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17.15 Wiper blade and element replacement (early Trico type). 


3. Refer to the information on Jacking and towing at the front of this 
manual for the proper procedure to follow when raising the vehicle and 
changing a tire (wheel removal). If the brakes are to be checked, do not 
apply the parking brake as stated. 

4 The vehicle must be raised on a hoist or supported on jackstands 
to get all four wheels off the ground. Make sure the vehicle is safely 
supported! 

5 After the rotation procedure is finished, check and adjust the tire 
pressures as necessary and be sure to check the lug nut tightness as 
specified in the Jacking and towing section. 


17 Windshield wiper blade check and replacement (every 
15,000 miles or 12 months) 


Refer to illustrations 17.6, 17.15 and 17.21 

1 Use the illustrations in this Section to help identify the type of 
wiper blades used on your vehicle. 

2 __ Road film can build up on the wiper blades and affect their effi- 
ciency, so they should be washed regularly with a mild detergent 
solution. 


| Check 


3 The windshield wiper and blade assembly should be inspected 
periodically. Even if you don’t use your wipers, the sun and elements 
will dry out the rubber portions, causing them to crack and break apart. 
If inspection reveals hardened or cracked rubber, replace the wiper 
blades. If inspection reveals nothing unusual, wet the windshield, turn 
the wipers on, allow them to cycle several times, then shut them off. An 
uneven wiper pattern across the glass or streaks over clean glass indi- 
cate that the blades should be replaced. 

4 The operation of the wiper mechanism can loosen the fasteners, 
so they should be checked and tightened, as necessary, at the same 
time the wiper blades are checked. 


Blade assembly replacement (Tridon blades) 

5 Park the wiper blades in a convenient position to be worked on. 
To do this, run the wipers, then turn the ignition key to OFF when the 
wiper blades reach the desired position. 

6 _Lift the blade slightly from the windshield. Press on the spring 
lock to release the blade (see illustration) and take the blade off. Cau- 


tion: Do not press too hard on the spring lock or it could be distorted. 
7 Push the new blade assembly onto the arm pivot pin. Make sure 
the spring lock secures the blade to the pin. 


Blade element replacement (Tridon blades) 

8 Remove the wiper blade from the arm (see Step 5). 

9 Locate the name TRIDON stamped in the blade assembly (see il- 
lustration 17.6). Insert a coin or screwdriver at that point, pry the blade 
element downward from the blade frame and slide the blade element 
out. 

10 Find the rectangular slot in one end of the new blade element. 
This end will be installed first. 

11 At the end of the blade frame without the word TRIDON, find the 
first retaining claw. 

12 Install the slotted end of the blade element into the first retaining 
claw, then through all the other claws. The element will snap into place 
when it’s been pulled all the way in. 

13 Check to make sure the element is securely retained in all of the 
claws and that the locking nib is positioned correctly. 


. Blade assembly and element replacement (early 


Trico blades) 

14 Park the wiper blades in a convenient position to be worked on. 
To do this, run the wipers, then turn the ignition key to OFF when the 
wiper blades reach the desired position. 

15 Lift the wiper arm off the windshield and pull the blade off the 
wiper arm pin (see illustration). 

16 Find the wide point of the metal backing strip,at one end of the el- 
ement. 

17 Pry one end of the element out of the blade with a screwdriver as 
shown (see illustration 17.15), then slide the element out of the rest of 
the retaining tabs. 

18 Slide the new element into the four sets of retaining tabs. Make 
sure it is securely fastened. 

19 Push the wiper blade firmly onto the wiper arm and make sure it is 
securely engaged. 


Blade assembly and element replacement (later 


Trico blades) 


20 Park the wiper blades in a convenient position to be worked on. 
To do this, run the wipers, then turn the ignition key to OFF when the 
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17.21 Wiper blade and 
element replacement (later 
Trico type) 


VIEW C 
INSERTION 


wiper blades reach the desired position. 

21 Let the blade assembly rest on the windshield and insert a small 
flat-bladed screwdriver into the release hole (see illustration). Push 
down on the coil spring inside the hole and pull the wiper blade from 
the arm. 

22 Insert a flat-bladed screwdriver 1/8-inch or less into the space be- 
tween the element and rubber backing strip. While pressing the screw- 
driver down and inward, twist it clockwise to separate the element 
from the retaining tab. 

23 Slide the element out of the other retaining tabs. 

24 Slide the new element into four of the five retaining tabs. Twist the 
element into the fifth retaining tab to secure it. 

25 Make sure the new element is secured by all five tabs, then push 
the blade onto the pivot pin until it locks. 


18 Brake check (every 15,000 miles or 12 months) 


Refer to illustrations 18.11, 18.15 and 18.17 

Warning: Brake dust produced by lining wear and deposited on brake 
components may contain asbestos, which is hazardous to your health. 
DO NOT blow it out with compressed air and DO NOT inhale iti DO 
NOT use gasoline or solvents to remove the dust. Brake system cleaner 
should be used to flush the dust into a drain pan. After the brake com- 
ponents are wiped clean with a damp rag, dispose of the contaminated 
rags and cleaner in a covered and labeled container. Try to use non-as- 
bestos replacement parts whenever possible. 


Mis oe ve. 


18.11 The front disc brake pads can be 
checked easily through the inspection 
hole in each caliper - position a steel 
rule against the pads and measure the 
lining thickness 


18.15 The rear brake shoe lining 
thickness (A) is measured from the outer 
surface of the lining to the metal shoe 
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Note: /n addition to the specified intervals, the brake system should be 
inspected each time the wheels are removed or a malfunction is indi- 
cated. Because of the obvious safety considerations, the following 
brake system checks are some of the most important maintenance pro- 
cedures you can perform on your vehicle. 


Symptoms of brake system problems 

1 The disc brake pads have built-in wear indicators which should 
make a high pitched squealing or scraping noise when they are worn 
to the replacement point. When you hear this noise, replace the pads 
immediately or expensive damage to the discs could result. 

2 Any of the following symptoms could indicate a potential brake 
system defect. The vehicle pulls to one side when the brake pedal is 
depressed, the brakes make squealing or dragging noises when ap- 
plied, brake travel is excessive, the pedal pulsates and brake fluid 
leaks are noted (usually on the inner side of the tire or wheel). If any of 
these conditions are noted, inspect the brake system immediately. 


Brake lines and hoses 


Note: Stee/ tubing is used throughout the brake system, with the ex- 
ception of flexible, reinforced hoses at the front wheels and as connec- 
tors at the rear axle. Periodic inspection of these lines is very important. 
3 Park the vehicle on level ground and turn the engine off. 

4 Remove the wheel covers. Loosen, but do not remove, the lug 
nuts on all four wheels. 

5 Raise the vehicle and support it securely on jackstands. 

6 Remove the wheels (see Jacking and towing at the front of this 
book, or refer to your owner’s manual, if necessary). 


pee 


cult s 


18.17 Carefully peel back the rubber 
boots on each end of the wheel cylinder - 
if the exposed area is covered with brake 

fluid, the wheel cylinder is leaking and 
must be replaced 
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7 Check all brake hoses and lines for cracks, chafing of the outer 
cover, leaks, blisters and distortion. Check all threaded fittings for 
leaks and make sure the brake hose mounting bolts and clips are se- 
cure. 

8 If leaks or damage are discovered, they must be fixed immedi- 
ately. Refer to Chapter 9 for detailed information on brake system re- 
pair procedures. 


Front disc brakes 


9 If it hasn’t already been done, raise the front of the vehicle and 
support it securely on jackstands. Apply the parking brake and remove 
the front wheels (see Jacking and towing at the front of this book, or re- 
fer to your owner’s manual, if necessary). 

10 The disc brake calipers, which contain the pads, are now visible. 
Each caliper has an outer and an inner pad all pads should be 
checked. 

11 Note the pad thickness by looking through the inspection hole in 
the caliper (see illustration). The inspection hole is an oval-shaped 
window squarely in the center of the brake caliper bracket. If the lining 
material is 1/16-inch thick or less (above rivet heads if used), or if it is 
tapered from end-to-end, the pads should be replaced (see Chapter 9). 
Keep in mind that the lining material is riveted or bonded to a metal 
plate or shoe - the metal portion is not included in this measurement. 
12 Check the condition of the brake disc. Look for score marks, 
deep scratches and overheated areas (they will appear blue or discol- 
ored). If damage or wear is noted, the disc can be removed and resur- 
faced by an automotive machine shop or replaced with a new one. Re- 
fer to Chapter 9 for more detailed inspection and repair procedures. 
13 Remove the caliper slide rails or retainers and lubricate as re- 
quired (see Chapter 9). 


Rear drum brakes 

14 Refer to Chapter 9 and remove the rear brake drums. 

15 Note the thickness of the lining material on the rear brake shoes 
(see illustration) and look for signs of contamination by brake fluid 
and grease. If the lining material is within 1/16-inch of the recessed riv- 
ets or metal shoes, replace the brake shoes with new ones. The shoes 
should also be replaced if they are cracked, glazed (shiny lining sur- 
faces) or contaminated with brake fluid or grease. See Chapter 9 for 
the replacement procedure. 

16 Check the shoe return and hold-down springs and the adjusting 
mechanism to make sure they are installed correctly and in good con- 
dition. Deteriorated or distorted springs, if not replaced, could allow 
the linings to drag and wear prematurely. 

17 Check the wheel cylinders for leakage by carefully peeling back 
the rubber boots (see illustration). If brake fluid is noted behind the 
boots, the wheel cylinders must be replaced (see Chapter 9). 

18 Check the drums for cracks, score marks, deep scratches and hard 
spots, which will appear as small discolored areas. If imperfections can- 
not be removed with emery cloth, the drums must be resurfaced by an 
automotive machine shop (see Chapter 9 for more detailed information). 
19 Refer to Chapter 9 and install the brake drums. 

20 Install the wheels (see Jacking and towing at the front of this 
book, or réfer to your owner’s manual, if necessary) but do not lower 
the vehicle yet. 


Parking brake 

21 The parking brake cable and linkage should be periodically 
checked and lubricated. This maintenance procedure helps prevent 
the parking brake cable adjuster or the linkage from binding and ad- 
versely affecting the operation or adjustment of the parking brake. 


Lubrication 

22 Set the parking brake. 

23 Apply multi-purpose grease to the parking brake linkage, adjuster 
assembly, connectors and the areas of the parking brake cable that 
come in contact with the other parts of the vehicle. 

24 Release the parking brake and repeat the lubrication procedure. 
25 Remove the jackstands and lower the vehicle. 

26 Tighten the wheel lug nuts to the torque listed in this Chapter’s 
Specifications and install the wheel covers, if equipped. 
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Check 


27 The easiest, and perhaps most obvious, method of checking the 
parking brake is to park the vehicle on a steep hill with the parking 
brake set and the transmission in NEUTRAL (be sure to stay in the ve- 
hicle during this check). If the parking brake cannot prevent the vehicle 
from rolling, refer to Chapter 9 and adjust it. 


19 Suspension and steering check (every 15,000 miles or 
12 months) 


Refer to illustration 19.7a and 19.7b 

1 Whenever the front of the vehicle is raised for service it is a good 
idea to visually check the suspension and steering components for wear. 
2 Indications of a fault in these systems are excessive play in the 
steering wheel before the front wheels react, excessive sway around 
corners or body movement over rough roads and binding at some 
point as the steering wheel is turned. ‘ 

3 Before the vehicle is raised for inspection, test the shock ab- 
sorbers by pushing down to rock the vehicle at each corner. If you 
push the vehicle down and it does not come to a stop within one or 
two bounces, the shocks are worn and need to be replaced. As this is 
done, check for squeaks and strange noises from the suspension 
components. Information on shock absorber and suspension compo- 
nents can be found in Chapter 11. 

4 Now raise the front end of the vehicle and support it securely on 
jackstands placed under the frame rails. 

5 Grab the top and bottom of the front tire with your hands and rock 
the tire/wheel on its spindle or balljoints. If there is any play or loose- 
ness, the wheel bearings should be serviced (see Section 31). 

6 Crawl under the vehicle and check for loose bolts, broken or dis- 
connected parts and deteriorated rubber bushings on all suspension 
and steering components. Look for grease or fluid leaking from around 
the steering box. Check the power steering hoses and connections for 
leaks. 

7 _ If the wheel bearings have been adjusted or determined to be ad- 
justed properly, again grasp the wheel assembly and move it up and 
down and side-to-side to check the spindle or balljoints and steering 
tie-rods for looseness (see illustrations). Any play or looseness in 
these components requires disassembly and usually replacement (re- 
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19.7a To check the suspension balljoints, try to move the lower 
edge of each front tire in-and-out while watching/feeling for 
movement at the top of the tire and balljoints 
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19.7b To check the steering 
gear mounts and tie-rod ends 
for play, grasp each front tire 
like this and try to move it 
back-and-forth - if play is 
noted, check the steering gear 
mounts and make sure that 
they’re tight; if either tie-rod is 
worn or bent, replace it 


fer to Chapter 11). Improper lubrication usually causes failure of these 
components. If they are loose, steering control, shimmying at the 
steering wheel and other problems often crop up. Do not ignore these 
components, as they are the major connecting points of the 
wheel/spindle assembly to the suspension of the vehicie. 


20 Exhaust system check (every 15,000 miles or 12 months) 


1 With the engine cold (at least three hours after the vehicle has 
been driven), check the complete exhaust system from the engine to 
the end of the tailpipe. Ideally, the inspection should be done with the 
vehicle on a hoist to permit unrestricted access. If a hoist is not avail- 
able, raise the vehicle and support it securely on jackstands. 

2 Check the exhaust pipes and connections for evidence of leaks, 
severe corrosion and damage. Make sure that all brackets and hangers 
are in good condition and tight. 

3 Remove any trapped foreign material or debris from the exhaust 
systems heat shield(s). 

4 At the same time, inspect the underside of the body for holes, 
corrosion, open seams, etc. which may allow exhaust gases to enter 
the passenger compartment. Seal all body openings with silicone or 
body putty. 

5 Rattles and other noises can often be traced to the exhaust sys- 
tem, especially the mounts and hangers. Try to move the pipes, muffler 
and catalytic converter. If the components can come in contact with 
the body or suspension parts, secure the exhaust system with new 
mounts. 

6 Check the running condition of the engine by inspecting inside 
the end of the tailpipe. The exhaust deposits here are an indication of 
engine state-of-tune. If the pipe is black and sooty or coated with white 
deposits, the engine is in need of a tune-up, including a thorough fuel 
system inspection and adjustment. 


21 Clutch hydraulic linkage check (every 15,000 miles or 
12 months) 


1 Check the line running from the clutch master cylinder to the 
slave cylinder for leaks. Replace the line and bleed the system if there 
is any sign of leakage (see Chapter 8). 

2 On external slave cylinders, pull back the rubber boot from the 
slave cylinder and check for fluid leaks. Slight moisture inside the boot 
is acceptable, but if fluid runs out, refer to Chapter 8 and overhaul or 
replace the slave cylinder. 


22 Driveline lubricant level checks (every 15,000 miles or 
12 months) 


Refer to illustrations 22.2, 22.5, 22.7a and 22.7b 


Manual transmission lubricant 

1 Raise the vehicle and support it securely on jackstands. 

2 _ Locate the fill plug at the side of the transmission case (see illus- 
tration). Clean ail dirt from the area adjacent to the plug. Slowly with- 
draw the plug. If oil starts to come out as the plug is withdrawn, imme- 
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22.5 Typical location of transfer case check/fill plug 
on rear of case (arrow) 


diately reinsert it into the transmission, as the level is correct. 

3 Remove the fill plug if the oil does not run out, and check to see if 
the level is up to the bottom of the plug hole. if it is not, fill the trans- 
mission through this hole until it is. 

4 Visually check the transmission for any signs of leakage at either 
the front or rear seal or near such components as the speedometer 
drive. 


Transfer case lubricant (4x4 models only) 


5 To check the oil level in the transfer case (if so equipped), locate 
tne fill plug on the side of the transfer case (usually on the rear drive- 
shaft side) (see illustration). 

6 Check the transfer case oil level in the same manner as the man- 
ual transmission. 


Differential lubricant 


7 _ Differentials are checked by withdrawing the fill plug from either 
the rear cover or from the side of the differential assembly (see illus- 
trations). Use the same procedure as was used to check the oil level in 
the manual transmission. 


ee 
23 Fuel filter replacement (every 15,000 miles or 12 months) 
—) eeeeeeeSFSseesSsSe 
Refer to illustrations 23.4, 23.7 and 23.9 
Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
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22.7a Typical location for cover-mounted 
differential check/fill plug (4WD front axle 
housing shown) 
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23.7 Typical installation of an integral-type fuel filter 


clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Chapter 4 for more information). When you perform any kind of work on 
the fuel system, wear safety glasses and have a Class B type fire extin- 
guisher on hand. 


Carbureted models 

1 Fuel filters must be replaced according to the maintenance inter- 
val suggestions as well as when a blockage in the fuel line occurs due 
to excessive foreign material in the fuel. 

2 Considering the volatile nature of gasoline, precautions should be 
exercised when a fuel filter is replaced. This work should be done on a 
cool engine. Never smoke or have any open flames around the work 
area. Do not work within an enclosed area. When removing a fuel sys- 
tem component, take care to clean up any spills which will inevitably 
occur when gasoline under pressure is released. Make sure that gaso- 
line does not puddle or stand anywhere in the engine compartment or 
work area. Clean any spilled gasoline off the vehicle as well as yourself, 
as it can burn your skin. 

3 Fuel filters are located in a number of different places depending 
on the year, engine size and weight rating of the vehicle. Most fuel fil- 
ters can be found in-line somewhere between the fuel pump and the 
carburetor. 

4 {fa fuel filter is located in-line between the carburetor and the fuel 
pump, it is usually connected with rubber hoses (see illustration). Re- 
lease the clamps on the rubber hoses and slowly remove the filter from 
the system. Use caution, as gasoline will be under pressure at this 
point. It’s a good idea to wrap a rag around the filter and hose to catch 
the escaping fuel. 

5 After removing the filter, drain it and discard it in a non-incendiary 
refuse container. Replace the filter with an exact duplicate replacement 
and push it into new rubber connecting hoses which should be pro- 
vided with the filter. Also replace the clamps if they appear weak. 


22.7b Typical location for side-mounted 
differential check/fill plug 
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23.4 Typical installation of an in-line 
fuel filter 


SPRING 


GASKET 


/ yn TUBE NUT 


FILTER 


FUEL INLET FITTING 


FUEL LINE 


23.9 Typical installation of a fuel filter inside the carburetor inlet 


6 Tighten all clamps. Start the vehicle and check for leaks. 

7 _ If the filter is the type located in the inlet of the carburetor, first de- 
tach the line leading to the inlet by unthreading it, if it has a fitting, or by 
removing the clamp and hose if it is so equipped (see illustration). 

8 Carefully unscrew the carburetor inlet/filter unit from the carbure- 
tor. To reinstall, simply thread a new filter into the carburetor and tighten 
securely. Be careful not to damage the threads in the carburetor. 

9 If an internal filter is located inside the carburetor inlet, the spring, 
gasket and filter must be removed after the inlet is unscrewed (see il- 
lustration). 

10 Assemble the new filter, seal and spring in the reverse order of 
their removal. 

11. Carefully screw in the inlet connector using caution not to dam- 
age the threads in the carburetor. 

12 Some fuel filters are located in the bottom of the fuel pump. To re- 
move this type of filter, unscrew the canister from the bottom of the 
fuel pump in the same way that an oil filter is removed. 

13 Slowly lower the canister and filter assembly off the bottom of the 
fuel pump, being careful not to spill the gasoline contained within it. 

14 Empty the fuel into an approved gasoline container, then remove 
the filter and gasket assembly. 

15 Insert a new filter and gasket assembly. 

16 Screw the filter and filter housing assembly back on to the base of 
the fuel pump. 

17 Start the vehicle and check the filter and surrounding area for 
leaks. 


Fuel-injected models 
18 Refer to the procedure outlined in Chapter 4. 
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24 Clutch linkage adjustment (early models) (every 15,000 miles 
or 12 months) 


Note: Late model/ hydraulic clutch systems are self adjusting and have 
no provision for manual adjustment. 

1 Clutch pedal freeplay will change over time due to normal clutch 
plate and linkage wear. 

2 Clutch pedal freeplay adjustment is an important maintenance 
item. Excessive pedal freeplay can result in gear clashing and exces- 
sive transmission wear. Insufficient freeplay can result in clutch slip- 
page and premature clutch wear. 

3 For check and adjustment, refer to the procedure outlined in 
Chapter 8. 


25 Automatic transmission band adjustment (every 15,000 miles 
or 12 months) 


1 Automatic transmission band wear is a normal consequence of 
transmission operation. 

2 Band check and adjustment can be performed at regular intervals 
or whenever performance related symptoms are noted. Normal wear 
can cause sluggish shifts, delayed shifts, slipping, and in extreme 
cases, no drive. 

3 For adjustment, refer to the procedure outlined in Chapter 7, Part B. 


26 Spark plug replacement (every 30,000 miles or 30 months) 


Refer to illustrations 26.2, 26.5a, 26.5b, 26.6 and 26.10 

Note: Every time a spark plug wire is disconnected from a plug, the 
distributor cap or coil, silicone dielectric compound (available at most 
auto parts stores) should be applied to the inside of the spark plug boot 
or terminal before reconnecting. 

1 ‘The spark plugs are located on the left side of the engine (4.9L) 
and on both sides of the engine on all V8s. 

2 In most cases, the tools necessary for spark plug replacement in- 
clude a spark plug socket which fits onto a ratchet (spark plug sockets 
are padded inside to prevent damage to the porcelain insulators on the 
new plugs), various extensions and a gap gauge to check and adjust 
the gaps on the new plugs (see illustration}. A special plug wire re- 
moval tool is available for separating the wire boots from the spark 
plugs, but it isn’t absolutely necessary. A torque wrench should be 
used to tighten the new plugs. 

3 The best approach when replacing the spark plugs is to purchase 
the new ones in advance, adjust them to the proper gap and replace 
the plugs one at a time. When buying the new spark plugs, be sure to 
obtain the correct plug type for your particular engine. This information 


26.5a Spark plug manufacturers 
recommend using a wire-type gauge 
when checking the gap - if the wire does 
not slide between the electrodes with a 
slight drag, adjustment is required 


26.5b To change the gap, bend the side 

electrode only, as indicated by the arrows 

and be very careful not to crack or chip 

the porcelain insulator surrounding the 
center electrode 
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26.2 Tools required for changing spark plugs 


1 Spark plug socket - This wiil have special padding 
inside to protect the spark plug porcelain insulator 

2 Torque wrench - Although not mandatory, use of 
this tool is the best way to ensure that the plugs are 
tightened properly 

3 Ratchet - Standard hand too! to fit the plug socket 

4 Extension - Depending on model and accessories, 
you may need special extensions and universal joints 
to reach one or more of the plugs 

5 Spark plug gap gauge - This gauge for checking the 
gap comes in, a variety of styles. Make sure the gap 
for your engine is included 


can be found on the Vehicle Emission Control Information (VECI) label 
located under the hood and in the owner’s manual. If differences exist 
between the plug specified on the emissions label and in the owner’s 
manual, assume that the emissions label is correct. 

4 Allow the engine to coo! completely before attempting to remove 
any of the plugs. While you are waiting for the engine to cool, check 
the new plugs for defects and adjust the gaps. 

5 The gap is checked by inserting the proper thickness gauge be- 
tween the electrodes at the tip of the plug (see illustration). The gap 
between the electrodes should be the same as the one specified on 
the VECI label. The wire should just slide between the electrodes with a 
slight amount of drag. If the gap is incorrect, use the adjuster on the 
gauge body tc bend the curved side electrode slightly until the proper 
gap is obtained (see illustration). If the side electrode is not exactly 
over the center electrode, bend it with the adjuster until it is. Check for 
cracks in the porcelain insulator (if any are found, the plug should not 
be used). 

6 With the engine cool, remove the spark plug wire from one spark 


rn 


eee 


26.6 When removing the spark plug wires, 
pull only on the boot and use a 
twisting/pulling motion 


For a COLOR version of this spark plug diagnosis page, 


CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak 
ignition. Causes misfiring, hard 
Starting and hesitation. 
Recommendation: Check for 
a clogged air cleaner, high float 
level, sticky choke and worn ig- 
nition points. Use a spark plug 
with a longer core nose for 
greater anti-fouling protection. 


OiL DEPOSITS 
Symptoms: Oily coating 
caused by poor oil control. Oil 
is jeaking past worn vaive 
guides or piston rings into the 
combustion chamber. Causes 
hard starting, misfiring and 
hesition. 

Recommendation: Correct 
the mechanical condition with 
necessary repairs and install 
new plugs. 


TOO HOT 

Symptoms: Blistered, white in- 
sulator, eroded electrode and 
absence of deposits. Results in 
shortened plug life. 
Recommendation: Check for 
the correct plug heat range, 
over-advanced ignition timing, 
lean fuel mixture, intake mani- 
fold vacuum leaks and sticking 
valves. Check the coolant level 
and make sure the radiator is 
not clogged. 


PREIGNITION 

ed ta Melted electrodes. 
Insulators are white, but may 
be dirty due to misfiring or fly- 
ing debris in the combustion 
chamber. Can lead to engine 
damage. 

Recommendation: Check for 
the correct plug heat range, 
over-advanced ignition timing, 
lean fuel mixture, clogged cool- 
ing system and lack of lubri- 
cation. 


HIGH SPEED GLAZING 
Symptoms: Insulator has 
yellowish, glazed appearance. 
Indicates that combustion 
chamber temperatures have 
risen suddenly during hard ac- 
celeration. Normal deposits 
melt to form a conductive coat- 
ing. Causes misfiring at high 
speeds. 

Recommendation: Install new 
plugs. Consider using a colder 
plug if driving habits warrant. 


GAP BRIDGING 
Symptoms: Combustion de- 
posits lodge between the elec- 
trodes. Heavy deposits accu- 
mulate and bridge the elec- 
trode gap. The plug ceases to 
fire, resulting in a dead cyl- 
inder. 

Recommendation: Locate the 
faulty plug and remove the de- 
posits from between the elec- 
trodes. 


please see the inside rear cover of this manual 


NORMAL 

Symptoms: Brown to grayish- 
tan color and slight electrode 
wear. Correct heat range for 
engine and operating condi- 
tions. 

Recommendation: When new 
spark plugs are installed, re- 
place with plugs of the same 
heat range. 


ASH DEPOSITS 
Symptoms: Light brown de- 
posits encrusted on the side or 
center electrodes or both. De- 
rived from oil and/or fuel addi- 
tives. Excessive amounts may 
mask the spark, causing misfir- 
ing and hesitation during accel- 
eration. 

Recommendation: lf exces- 
sive deposits accumulate over 
a short time or low mileage, in- 
stall new valve guide seals to 
prevent seepage of oil into the 
combustion chambers. Also try 
changing gasoline brands. 


WORN 

Symptoms: Rounded elec- 
trodes with a small amount of 
deposits on the firing end. Nor- 
mal color. Causes hard starting 
in damp or cold weather and 
poor fuel economy. 


Recommendation: Replace 
with new plugs of the same 
heat range. 


DETONATION 

pa pt Insulators may be 
cracked or chipped. Improper 
gap setting techniques can 
also result in a fractured insu- 
lator tip. Can tead to piston 
damage. 


Recommendation: Make sure 
the fuel anti-knock values meet 
engine requirements. Use care 
when setting the gaps on new 
plugs. Avoid lugging the en- 
gine. 


SPLASHED DEPOSITS 
Symptoms: After long periods 
of misfiring, deposits can 
loosen when normal combus- 
tion temperature is restored by 
an overdue tune-up. At high 
speeds, deposits flake off the 
piston and are thrown against 
the hot insulator, causing mis- 
firing. 

Recommendation: Replace 
the plugs with new ones or 
clean and reinstall the orig- 
inals. 


MECHANICAL DAMAGE 
Symptoms: May be caused by 
a foreign object in the combus- 
tion chamber or the piston 
striking an incorrect reach (too 
long) plug. Causes a dead cyl- 
inder and could result in piston 
damage. 

Recommendation: Remove 
the foreign object from the en- 
gine and/or install the correct 
reach plug. 
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26.10 A length of 3/8-inch ID rubber hose will save time and 
prevent damaged threads when installing the spark plugs 


plug. Pull only on the boot at the end of the wire, do not pull on the wire. 
A plug wire removal tool should be used if available (see illustration). 

7 lf compressed air is available, use it to blow any dirt or foreign 
material away from the spark plug hole. A common bicycle pump will 
also work. The idea here is to eliminate the possibility of debris falling 
into the cylinder as the spark plug is removed. 

8 Place the spark plug socket over the plug and remove it from the 
engine by turning it in a counterclockwise direction. 

9 Compare the spark plug to those shown in the accompanying 
photos to get an indication of the general running condition of the en- 
gine. 

10 Thread one of the new plugs into the hole until you can no longer 
turn it with your fingers, then tighten it with a torque wrench (if avail- 
able) or the ratchet. It is a good idea to slip a short length of rubber 
hose over the end of the plug to use as a tool to thread it into place 
(see illustration). The hose will grip the plug well enough to turn it, but 
will start to slip if the plug begins to cross-thread in the hole. This will 
prevent damaged threads and the accompanying repair costs. 

11. Before pushing the spark plug wire onto the end of the plug, in- 
spect it following the procedures outlined in Section 27. 

12 Attach the plug wire to the new spark plug, again using a twisting 
motion on the boot until it is seated on the spark plug. 

13. Repeat the procedure for the remaining spark plugs, replacing 
them one at a time to prevent mixing up the spark plug wires. 


27 Spark plug wire, distributor cap and rotor check and 
replacement (every 30,000 miles or 30 months) 


Refer to illustrations 27.11 and 27.12 


Spark plug wires 

Note: Every time a spark plug wire is detached from a spark plug, the 
distributor cap or the coil, silicone dielectric compound (available at 
most auto parts stores) should be applied to the inside of each boot 
before reconnection. 

1 The spark plug wires should be checked and, if necessary, re- 
placed at the same time new spark plugs are installed. 

2 The easiest way to identify bad wires is to make a visual check 
while the engine is running. In a dark, well-ventilated garage, start the 
engine and look at each plug wire. Be careful not to come into contact 
with any moving engine parts. If there is a break in the wire, you will 
see arcing or a small spark at the damaged area. If arcing is noticed, 
make a note to obtain new wires. 

3. The spark plug wires should be inspected one at a time, begin- 
ning with the spark plug for the number one cylinder to prevent confu- 
sion. Clearly label each original plug wire with a piece of tape marked 
with the correct number. The plug wires must be reinstalled in the cor- 
rect order to ensure proper engine operation. 

4 Disconnect the plug wiré from the first spark plug. A removal tool 
can be used (see illustration 26.6), or you can grab the wire boot, 
twist it slightly and pull the wire free. Do not pull on the wire itself, only 
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27.11 Shown here are some of the common defects to look for 
when inspecting the distributor cap (if in doubt about its 
condition, install a new one) 


on the rubber boot. 

5 _ Push the wire and boot back onto the end of the spark plug. It 
should fit snugly. If it doesn’t, detach the wire and boot once more and 
use a pair of pliers to carefully crimp the metal connector inside the 
wire boot until it does. 

6 Using a clean rag, wipe the entire length of the wire to remove 
built-up dirt and grease. 

7 Once the wire is clean, check for burns, cracks and other dam- 
age. Do not bend the wire sharply or you might break the conductor. 

8 Disconnect the wire from the distributor. Again, pull only on the 
rubber boot. Check for corrosion and a tight fit. Replace the wire in the 
distributor. 

9 Inspect each of the remaining spark plug wires, making sure that 
each one is securely fastened at the distributor and spark plug when 
the check is complete. 

10 If new spark plug wires are required, purchase a set for your spe- 
cific engine model. Precut wire sets with the boots already installed are 
available. Remove and replace the wires one at a time to avoid mix- 
ups in the firing order. 


Distributor cap and rotor 

Note: it is common practice to install a new distributor cap and rotor 
each time new spark plug wires are installed. If you're planning to instal! 
new wires, install a new cap and rotor also. But if you are planning to 
reuse the existing wires, be sure to inspect the cap and rotor to make 
sure that they are in good condition. 

11 Remove the mounting screws and detach the cap from the dis- 
tributor. Check it for cracks, carbon tracks and worn, burned or loose 
terminals (see illustration). 

12 Check the rotor for cracks and carbon tracks. Make sure the cen- 
ter terminal spring tension is adequate and look for corrosion and wear 
on the rotor tip (see illustration). 

13 Replace the cap and rotor if damage or defects are found. 

14 When installing a new cap, remove the wires from the old cap one 
at a time and attach ihem to the new cap in the exact same location. 
Do not simultaneously remove all the wires from the old cap or firing 
order mix-ups may occur. 


eS 
28 Cooling system servicing (draining, flushing and refilling) 
(every 30,000 miles or 30 months) 
— 


Refer to illustrations 28.4 and 28.5 


Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty 
of water. Antifreeze is highly toxic if ingested. Never leave antifreeze ly- 
ing around in an open container or in puddles on the floor: children and 
pets are attracted by it’s sweet smell and may drink it. Check with local 
authorities about disposing of used antifreeze. Many communities have 
collection centers which will see that antifreeze is disposed of safely. 
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27.12 Check the rotor for cracks and 
carbon tracks and make sure the center 
terminal spring tension is adequate - if the 
rotor tip is burned or corroded, a new 
rotor should be installed 


1 Periodically, the cooling system should be drained, flushed and 
refilled to replenish the antifreeze mixture and prevent formation of rust 
and corrosion, which can impair the performance of the cooling sys- 
tem and cause engine damage. When the cooling system is serviced, 
all hoses and the radiator cap should be checked and replaced, if nec- 
essary. 


Draining ; 

2 Apply the parking brake and block the wheels. If the vehicle has 
just been driven, wait several hours to allow the engine to cool down 
before beginning this procedure. 

3 Once the engine is completely cool, remove the radiator cap. 

4 Move a large container under the radiator drain to catch the 
coolant. Attach a 3/8-inch diameter hose to the drain fitting to direct 
the coolant into the container, then open the drain fitting (a pair of pli- 
ers may be required to turn it) (see illustration). 

5 After the coolant stops flowing out of the radiator, move the con- 
tainer under the engine block drain plug(s), if equipped. Remove the 
plug(s) and allow the coolant in the block to drain (see illustration). 
Note: On some models with V8 engines, the right side drain plug is 
hidden behind the starter, making starter removal necessary (see Chap- 
ter 5). 

6 While the coolant is draining, check the condition of the radiator 
hoses, heater hoses and clamps (See Section 15, if necessary). 

7 Replace any damaged clamps or hoses. 


Flushing 

8 Once the system is completely drained, flush the radiator with fresh 
water from a garden hose until water runs clear at the drain. The flushing 
action of the water will remove sediments from the radiator but will not 
remove rust and scale from the engine and cooling tube surfaces. 

9 These deposits can be removed by the chemical action of a 
cleaner such as Ford Cooling System Fast Flush. Follow the procedure 
outlined in the manufacturer’s instructions. If the radiator is severely 
corroded, damaged or leaking, it should be removed (see Chapter 3) 
and taken to a radiator repair shop. Caution: /f the vehicle is equipped 
with an aluminum radiator, make sure any chemical flush used is com- 
patible with aluminum. : 

10 Remove the overflow hose from the coolant recovery reservoir. 
Drain the reservoir and flush it with clean water, then reconnect the 
hose. 


Refilling 
11 Close and tighten the radiator drain. Install and tighten the block 


drain plug if removed. . 
12 Place the heater temperature control in the maximum heat posi- 


tion. 
13 Slowly add new coolant (a 50/50 mixture of water and antifreeze) 


to the radiator until it is full. Add coolant to the reservoir up to the lower 
mark. 


28.4 Attach a 3/8-inch diam 
the drain fitting (right arrow) then turn the 
valve (left arrow) 
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eter hose to 


28.5 Location of the left side engine block 
drain plug (arrow) on a V8 engine (the 
plug on the right side is obscured by 

the starter) 


14 Leave the radiator cap off and run the engine in a well ventilated 
area until the thermostat opens (coolant will begin flowing through the 
radiator and the upper radiator hose will become hot). 

15 Turn the engine off and let it cool. Add more coolant mixture to 
bring the level back up to the lip on the radiator filler neck. 

16 Squeeze the upper radiator hose to expel air, then add more 
coolant mixture, if necessary. Replace the radiator cap. 

17 Start the engine, allow it to reach normal operating temperature 
and check for leaks. 


29 Air filter check and replacement (every 30,000 miles or 
30 months) 


Refer to illustration 29.4 


Carbureted models 

1 At the specified intervals, the air filter should be replaced with a 
new one. A thorough program of preventative maintenance would call 
for the filter to be inspected periodically between changes. 

2 ‘The air filter is located inside the air cleaner housing on the top of 
the engine. To remove the filter, unscrew the wing nut at the top of the 
air cleaner and lift off the top plate. If the top plate is connected to 
emissions control devices, tilt it back far enough to allow access to the 
filter element. 

3 While the top plate is off, be careful not to drop anything down 
into the carburetor. 

4 _ Lift the air filter out of the housing (see illustration). 

5 To check the filter, hold it up to strong sunlight, or place a flash- 
light or droplight on the inside of the ring-shaped filter. If you can see 


29.4 Lifting the air filter out of the housing (early model shown) 
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30.5a Location of the crankcase ventilation 
filter inside the air filter housing 
(early models) 


30.5b Typical late model PCV filter 
mounted in the air cleaner housing 


light coming through the paper element, the filter is all right. Check all 
the way around the filter. 

6 Wipe the inside of the air cleaner housing with a rag. Be careful 
not to drop any debris down the carburetor. 

7 Place the old filter (if in good condition) or the new filter (if speci- 
fied interval has elapsed) back into the air cleaner housing. Make sure 
it seats properly in the bottom of the housing. 

8 _ Reinstall the top plate with the wing nut. 


Fuel-injected models 
9 See Chapter 4, Section 20. 


30 Positive Crankcase Ventilation (PCV) valve and filter check 
and replacement (every 30,000 miles or 30 months) 


Refer to illustrations 30.5a and 30.5b. 

Note: To maintain efficient operation of the PCV system, clean the 
hoses and check the PCV valve and filter at the intervals recommended 
in the maintenance schedule. For additional information on the PCV 
system, refer to Chapter 6. 

1 Locate the PCV valve on the rocker arm cover or rear of intake 
manifold (refer to Chapter 6). 

2 Check the PCV valve rubber grommet in the rocker arm cover for 
cracks and distortion. If it’s damaged, replace it. 
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31.9 Pull out the hub/disc asse 
dislodge the outer bearing 
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31.6 Exploded view of a typical front wheel bearing assembly 
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31.15 Pack each wheel bearing by 
working the grease into the rollers from 
the back side 
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3 To check the valve, first pull it out of the rocker arm cover and 
shake it - if it rattles, reinstall it in the cover. If the valve doesn’t rattle, it 
is probably clogged with deposits, install a new PCV valve. Note: /f uti- 
lized, a new PCV valve will not include the elbow. The original must be 
transferred to the new valve. If a new elbow is purchased, it may be 
necessary to soak it in warm water for up to an hour to slip it onto the 
new vaive. Do not attempt to force the elbow onto the valve or it will 
break. 

4 If the valve is clogged, the hoses may also be plugged. Remove 
the hose between the vaive and the intake manifold and the hose be- 
tween the rocker arm cover and the clean air source and inspect them. 
5 Remove and check the PCV system filter. On some vehicles, the 
filter is integral with the oil filler cap, on other vehicles, the filter assem- 
bly is located inside the air cleaner housing (see illustrations), still oth- 
ers have both. If the filter (or filter assembly) appears to be restrictive or 
dirty, replace it. Reconnect the hoses to the system. 


31 Wheel bearing check, repack and adjustment (every 
30,000 miles or 30 months) 


eS 


Refer to illustrations 31.6, 31.9, 31.15 and 31.16 


Front wheel bearings - 2WD models 


1 In most cases, the front wheel bearings will not need servicing un- 
til the brake pads are changed. However, these bearings should be 
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31.16 Apply a thin coat of grease to the spindle, particularly 
where the seal rides 


checked whenever the front wheels are raised for any reason. 

2 With the vehicle securely supported on jackstands, spin the wheel 

and check for noise, rolling resistance and freeplay. Now grab the top 

of the tire with one hand and the bottom of the tire with the other. 

Move the tire in and out on the spindle. If it moves more than 0.005 

inch, the bearings should be checked, then repacked with grease or 

replaced, if necessary. 

3 To remove the bearings for replacing or repacking, begin by re- 

moving the hub cap and wheel. 

4 Remove the brake caliper as described in Chapter 9. 

5 Use wire to hang the caliper assembly out of the way. Be careful 

not to kink or damage the brake hose. 

6 Pry the grease cap off the hub using a screwdriver. This cap is lo- 

cated at the center of the hub (see illustration). 

7 Straighten the bent ends of the cotter pin and pull the cotter pin 

out of the locking nut. Discard the cotter pin, as a new one should be 

used on reassembly. 

8 Remove the nut and washer from the end of the spindle. 

9 Pull the hub assembly out slightly and then push it back into its 

original position. This should force the outer bearing off the spindle 

enough so that it can be removed with your fingers (see illustration). 

Remove the outer bearing, noting how it is installed on the end of the 

spindle. 

10 The hub assembly can now be pulled off the spindle. 

11. Use a screwdriver to pry out the inner bearing lip seal on the rear 

side of the hub. As this is done, note the direction in which the seal is 
- installed. 

12 The inner bearing can now be removed from the hub, again noting 

how it is installed. 

13 Use clean solvent to remove all traces of the old grease from the 

bearings, hub and spindle. A small brush may prove useful; however, 

make sure no bristles from the brush embed themselves inside the 

bearing rollers. Allow the parts to air dry. 

14 Carefully inspect the bearings for cracks, heat discoloration, bent 

rollers, etc. Check the bearing races inside the hub for cracks, scoring, 

and uneven surfaces. If the bearing races are in need of replacement, 

this job is best left to a repair shop which can press the new races into 

position. 

15 Use an approved high-temperature wheel bearing grease to pack 

the bearings. Work the grease fully into the bearings, forcing it be- 

tween the rollers, cone and cage (see illustration). 

16 Apply a thin coat of grease to the spindle at the outer bearing 

seat, inner bearing seat, shoulder and seal seat area (see illustration). 

17 Put asmall quantity of grease inboard of each bearing race inside 

the hub. Using your fingers, form a dam at these points to provide ex- 

tra grease availability and to keep thinned grease from flowing out of 

the bearing. 

18 Place the grease-packed inner bearing into the rear of the hub 

and put a little more grease outboard of the bearings. 

49 Place a new seal over the inner bearing and tap the seal with a 

seal driver or a flat plate and a hammer until it is flush with the hub. 
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20 Carefully place the hub assembly onto the spindle and push the 
grease-packed outer bearing into position. 

21 Put a little grease outboard of the outer bearing to provide extra 
grease availability. 

22 __ Install the washer and spindle nut. Tighten the nut only slightly (22 
to 25 ft-lbs of torque). 

23 Spin the hub in a forward direction to seat the bearings and re- 
move any grease or burrs which would cause excessive bearing play 
later. 

24 Now check that the spindle nut is still tight (22 to 25 ft-lbs). 

25 Loosen the spindle nut 1/8-turn. 

26 Using your hand (not a wrench of any kind), tighten the nut until it 
is snug. Install a new cotter pin through the hole in the spindle and 
spindle nut. If the nut slits do not line up, loosen the nut slightly until 
they do. From the hand-tight position the nut should not be loosened 
any more than one-half flat to install the cotter pin. 

27 Bend the ends of the new cotter pin until they are flat against the 
nut. Cut off any extra length which could interfere with the dust cap. 
28 Install the dust cap, tapping it into place with a rubber mallet. 

29 Reinstall the brake caliper as described in Chapter 9. 

30 Install the wheel and tighten the lug nuts. 

31 Grab the top and bottom of the tire and check the bearings in the 
same manner as described at the beginning of this Section. 

32 Lower the vehicle to the ground and tighten the lug nuts to the 
torque listed in this Chapter’s Specifications. Install the hub cap, using 
a rubber mallet to fully seat it. 


Front wheel bearings - 4WD models 

33 Refer to procedure outlined in Chapter 8. Note: /f the specified 
maintenance interval has elapsed, perform this operation after check- 
ing/repacking the spindle/knuckle needle bearings (see Section 32). 


Rear wheel bearings - models with full floating 


axles 
34 Refer to the procedure outlined in Chapter 8. 


32 Front spindle/knuckle needle bearing (4WD models) check 
and repack (every 30,000 miles or 30 months) 


1. ‘The front driveaxle needle bearings located within the knuckle 
spindle assemblies are an often forgotten item. Because of its location, 
it is exposed to more environmental contaminants then the wheel 
bearings. Therefore, it is important that they are inspected and ser- 
viced as scheduled, especially if the vehicle is used off-road or in wet 
conditions. 

2 For removal, repack and installation, refer to the procedure out- 
lined in Chapter 8. Note: Perform this operation prior to front wheel 
bearing check/repack (see Section 37). 


33 Front locking hub (4WD models) lubricant check and repack 
(every 30,000 miles or 30 months) 


1 The front drive locking hub assemblies are an often forgotten 
item. Their function is essential to proper 4WD operation. Therefore, it 
is important that they are inspected and serviced as scheduled, espe- 
cially if the vehicle is used off-road or in wet conditions. 

2 For removal, repack and installation, refer to the procedure out- 
lined in Chapter 8. 


34 Manual transmission lubricant change (every 60,000 miles or 
60 months) 


1 Drive the vehicle for at least 15 minutes in stop-and-go traffic to 
warm the oil in the transmission. 

2 ‘If necessary, raise the vehicle to a level position using either a 
suitable lift or four jackstands (see Jacking and towing at the front of 
this book). Remove the drain plug from the transmission. Allow plenty 
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35.4 Typical location of transfer case drain and fill plugs 


1 Drain plug 2. Filler plug 

of time for the lubricant to drain. 

3 After all of the lubricant has been drained, install and tighten the 
drain plug securely. 

4 Using a small hand pump dispenser available at most auto parts 
stores, refill the transmission case with the specified lubricant until the 
fluid reaches the filler hole level (see Section 22). 

5 Install the filler plug and tighten it securely. Drive the vehicle for a 
short distance and recheck the oil level. In some cases a small amount 
of additional fluid will have to be added. 

6 After driving the vehicle, recheck the drain and filler plugs for any 
signs of leakage. 


35 Transfer case lubricant change (every 60,000 miles or 
60 months) 


Refer to illustration 35.4 

1 Drive the vehicle for at least 15 minutes in stop-and-go traffic to 
warm the oil in the case. 

2 ‘If necessary, raise the vehicle to a level position using either a 
suitable lift or four jackstands (see Jacking and towing at the front of 
this book). 

3 Remove the filler plug from the rear top case half. 

4 Remove the drain plug from the rear bottom case half and allow 
the old lubricant to drain completely (see illustration). 

5 Carefully clean and install the drain plug after the case is com- 
pletely drained. Tighten the drain plug securely. 

6 Using a small hand pump dispenser available at most auto parts 
stores, fill the case with the specified lubricant until it is level with the 
lower edge of the filler hole (see Section 22). 

7 Install the filler plug and tighten it securely. 

8 _ Drive the vehicle for a short distance and recheck the oil level. In 
some cases a small amount of additional oil will have to be added. 

9 After driving the vehicle, recheck the drain and filler plugs for any 
signs of leakage. 


36 Automatic transmission fluid and filter change (every 
60,000 miles or 60 months) 


Refer to illustration 36.8 

1 At the specified time intervals, the transmission fluid should be 
changed and the filter replaced with a new one. Since there is no drain 
plug, the transmission oil pan must be removed from the bottom of the 
transmission to drain the fluid. 

2 Before any draining, purchase the specified transmission fluid 
(see Recommended lubricants near the front of this Chapter) a new fil- 
ter and all necessary gaskets. Note: Due to the susceptibility of auto- 
matic transmissions to contamination, under no circumstances should 


36.8 Allow the pan to hang down so the fluid can drain 


the old filter or gaskets be reused. 

3 Other tools necessary for this job include jackstands to support 
the vehicle in a raised position, a wrench to remove the oil pan bolts, a 
standard screwdriver, a drain pan capable of holding at least 30 pints, 
newspapers and clean rags. 

4 The fluid should be drained immediately after the vehicle has been 
driven. This will remove any built-up sediment better than if the fluid 
were cold. Because of this, it’s a good idea to wear protective gloves 
(fluid temperature can exceed 350-degrees F in a hot transmission). 

5 After the vehicle has been driven to warm up the fluid, raise it and 
place it on jackstands for access underneath. Make sure it is firmly 
supported by the four stands placed under the frame rails. 

6 Move the necessary equipment under the vehicle, being careful 
not to touch any of the hot exhaust components. 

7 Place the drain pan under the transmission oil pan and remove 
the oil pan bolts along the rear and sides of the pan. Loosen, but do 
not remove, the bolts at the front of the pan. 

8 Carefully pry the pan down at the rear, allowing the hot fluid to 
drain into the drain pan (see illustration). If necessary, use a screw- 
driver to break the gasket seal at the rear of the pan; however, do not 
damage the pan or transmission in the process. 

9 Support the pan and remove the remaining bolts at the front of 
the pan. Lower the pan and drain the remaining fluid into the drain re- 
ceptacle. As this is done, check the fluid for metal Particles which may 
be an indication of transmission failure. 

10 Now visible on the bottom of the transmission is the filter/strainer 
held in place by screws (except on E40D transmissions). 

11 Remove the screws, the filter and the gasket. 

12 On E4OD transmissions, remove the filter by carefully pulling and 
rotating it as necessary. Note: Make sure the O-ring seal is not in the 
filter pick-up bore. If it is, remove and discard it. 

13 Thoroughly clean the transmission oil pan with solvent. Inspect 
for metal particies and foreign matter. Dry with compressed air, if 
available. It is important that all remaining gasket material be removed 
from the oil pan mounting flange. Use a gasket scraper or putty knife 
for this. 

14 Clean the filter mounting surface on the valve body. Again, this 
surface should be smooth and free of old gasket material. 

15 Place the new filter into position with a new gasket between it and 
the transmission valve body. Install the mounting screws and tighten 
them to the torque value listed in this Chapter’s Specifications. 

16 On E4OD transmissions, lubricate the new filter O-ring with trans- 
mission fluid and press the filter and seal assembly into the transmis- 
sion bore. ; 

17 Apply a bead of RTV sealant around the oil pan mounting surface, 
with the sealant to the inside of the bolt holes. Press the new gasket 
into place on the pan, making sure all bolt holes line up. 

18 Lift the pan up to the bottom of the transmission and install the 
mounting bolts. Tighten the bolts in a diagonal fashion, working around 
the pan. Using a torque wrench, tighten the bolts to the torque listed in 
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38.4 On differentials without a drain plug, 


remove all of the bolts but one, then pry 
the cover off and let the fluid drain 


RS 


this Chapter’s Specifications. 

19 Lower the vehicte off the jackstands. 

20 Open the hood and remove the transmission fluid dipstick from its 
guide tube. 

21 Since fluid capacities vary between the various transmission 
types, it is best to add a little fluid at a time, continually checking the 
level with the dipstick. Allow the fluid time to drain into the pan. Add 
fluid until the level just registers on the end of the dipstick. In most 
cases, a good starting point will be 4 to 5 pints (6 to 7 pints on 4WD 
models equipped with the C6 transmission) added to the transmission 
through the filler tube (use a funnel to prevent spills). 

22 With the selector lever in PARK apply the parking brake and start 
the engine without depressing the accelerator pedal (if possible). Do 
not race the engine at a high speed; run at a slow idle only, for at least 
two minutes. 

23 Depress the brake pedal and shift the transmission through each 
gear. Place the selector in the NEUTRAL position and (with the engine 
still idling) check the level on the dipstick. Look under the vehicle for 
leaks around the transmission oil pan mating surface. 

24 Add more fluid through the dipstick tube until the level on the dip- 
stick is just above the middle hole. Do not add any more fluid at this 
time. 

25 Push the dipstick firmly back into its tube and drive the vehicle to 
reach normal operating temperature (15 minutes of driving should be 
adequate). Park on a level surface and check the fluid level on the dip- 
stick with the engine idling and the transmission in NEUTRAL. The level 
should now be at or just below the DON’T ADD mark on the dipstick. If 
not, add more fluid as necessary to bring the level up to this point. 
Again, do not overfill. 


37 Evaporative emissions system check (every 60,000 miles 
or 60 months) 


Note: See i//ustrations in Chapter 6 for component location and identi- 
fication. 

1 The evaporative emissions system consists of the charcoal car- 
bon canister, the lines connecting the canister to the carburetor, air 
cleaner and the fuel tank, and the fuel tank filler cap. 

2 __ inspect the fuel filler cap(s) and make sure the gasket sealing the 
cap is in good condition. It should not be cracked, broken or show 
signs of leakage. 

3 Inspect the lines leading to the charcoal canister from the fuel 
tank. They should be in good shape and the rubber should not show 
signs of cracking or leakage. 

4 Check all of the clamps and make sure they are sealing the sys- 
tem. Check the carbon-filled canister for any signs of leakage or dam- 
age. In most cases, a carbon canister will last the lifetime of the vehi- 


38.5 A small hand pump can be used to 
remove the old lubricant from the 
differentials - it’s the only method for 
some types of differentials that don’t have 
drain plugs or covers (and would require 
extensive disassembly otherwise) 


3.175-4.162mm (1/8-3/16 INCH) WIDE 


CONTINUOUS BEAD OF SILICONE 
RUBBER SEALANT D6AZ-19562-BA 
OR EQUIVALENT 


38.7 If you drain the differential by 
removing the cover, apply a bead of RTV 
sealant to the cover just before 
installation (this only applies to 
differentials without cover gaskets) 


cle; however, certain situations will require replacement. If the carbon 
canister shows signs of leakage or damage, replace it, as it is not a 
serviceable unit. 

5 Check all the lines leading. from the carbon canister to the air 
cleaner. In some cases there will be two lines, one feading from the 
carburetor fuel bowl to vent it, and one line leading from the carbon 
canister to the air cleaner for burning of the accumulated vapors. 

6 Replace any lines in questionable condition and exercise the 
same precautions as are necessary when dealing with fuel lines or the 
fuel filter. 


38 Differential lubricant change (every 100,000 miles) 


Refer to illustrations 38.4, 38.5 and 38.7 

Note: Carefully read through this and the specifications Section before 
undertaking this procedure. You will need to purchase the correct type 
and amount of differential lubricant before draining the old oil out of the 
vehicle. In some cases you will also need a differential cover gasket and 
an additive (for models with a limited slip differential) 

1. ‘The vehicle should be driven for several minutes before draining 
the differential oil. This practice will warm up the oil and ensure com- 
plete drainage. 

2 Move a drain pan, rags, newspapers, and tools under the vehicle. 
Place the drain pan under the differential. 

3. If equipped with a-cover-mounted drain plug, remove the drain 
plug from the bottom of the housing and drain the lubricant into the 
pan. Remove the inspection/fill plug to help vent this type differential to 
aid in draining. 

4  Onsome differentials, no drain plug is provided which necessitates 
that the differential cover be removed. To remove the cover, unscrew 
the cover attaching screws leaving one upper screw loose but still at- 
tached. Pry the cover loose and allow the lubricant to drain before re- 
moving the cover completely (see illustration). 

5 Another alternative on some differentials, is to suck the old lubri- 
cant out of the housing by using a small hand-operated pump and 
hose inserted through the fill plug (see illustration). 

6 On differentials with drain plugs, after the oil has completely 
drained, wipe the area around the drain hole with a clean rag and in- 
stall the drain plug. 

7 If cover was removed, reinstall the differential cover with a new 
gasket (if originally issued) or apply a bead of RTV sealant to the cover 
as shown (see illustration) on differentials with machined sealing sur- 
faces. Tighten the cover retaining bolts to the torque value listed in the 
Chapter’s Specifications. 

8 Check the manufacturer’s tag on the driver’s door latch post or 
the tag attached to the differential to determine if your vehicle is 
equipped with a locking or equal-lock (limited-slip) type of differential. 
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39.19 As the engine warms up, the choke plate should 
gradually open 


These differentials require the use of an additive to supplement the 
normal differential lubricant (see Recommended lubricants at the be- 
ginning of this Chapter). Add the prescribed amount of the additive at 
this time. 

9 Using a small hand pump dispenser available at most auto parts 
stores, fill the housing (through the inspection hole) with the recom- 
mended lubricant until the level is even with the bottum of the inspec- 
tion hole (see Section 22). Install the inspection plug after cleaning it 
and the threads in the case or cover. 

10 After driving the vehicie, check for leaks at the drain and inspec- 
tion plugs. 

11. When the job is complete, check for metal particles or chips in the 
drained oil, which indicate that the differential should be thoroughly in- 
spected and repaired (see Chapter 8 for more information). 


39 Carburetor and choke system - inspection 


Refer to illustration 39.19 


Carburetor check 


1 ‘The first step in inspection of the carburetor is the removal of the 
air cleaner. The following instructions will apply to most vehicles; how- 
ever, some variations may be encountered. 

2 Remove the wing nut in the center of the top cover. 

3 Remove the clamp and rubber fresh air inlet hose from the air 
cleaner duct and valve assembly. 

4 Remove the hose clamp and flexible hot air tube from the bottom 
of the duct and valve assembly. Be careful in this step, if the engine is 
warm, as this hose is used to duct hot air from the exhaust manifold 
area up to the carburetor. 

5 Remove any vacuum hoses attached to the bottom of the air 
cleaner assembly. Mark them carefully so they may be reattached in 
the correct positions. Plug these hoses with a golf tee, pencil, or similar 
item to prevent vacuum leaks. 

6 Remove the valve cover vent hose from the side of the air cleaner 
(at the elbow). This is a rubber hose leading from the valve cover and 
PCV valve. 

7 Remove the flexible air purge hose leading from the charcoal can- 
ister to the air cleaner. 

8 Lift the air cleaner assembly off of the carburetor. Note: Make 
sure that the gasket at the base of the air cleaner assembly either re- 
mains with the air cleaner or stays on the inlet flange of the carburetor. 
It sometimes can come loose and fall into the carburetor intake as the 
air cleaner is removed. , 

9 The air cleaner cover may be set to the side of the engine com- 
partment if it is connected to one or two vacuum hoses (optional). If 
you do this, place the cover where it will not be damaged or contact 
hot engine parts. 

10 Once the air cleaner has been removed, a visible inspection of the 
carburetor is possible. The main item to look for is decaying and/or 
leaking hoses. It is not necessary to remove any hoses to check their 
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condition, but flexing them with the fingers will usually reveal telltale 
cracks or splits. Check the carburetor body itself for any signs of leak- 
age and/or built-up sludge which could hamper the operation of any 
moving parts. Take care not to knock loose any large pieces of residue 
which will fall down into the carburetor inlet and finally end up in the 
engine. If excessively dirty, the carburetor should be removed and 
thoroughly cleaned (see Chapter 4). 

11. While looking for leaks, check the carburetor top plate hold-down 
screws for tightness. Often, over a period of time, vibration will cause 
these screws to loosen, creating a major source of gasoline and vac- 
uum leakage. If a leak is suspected at any other point in the carburetor 
system, but it is not readily identifiable, clean the entire area and then 
prepare to run the vehicle without the air cleaner. Note: Do not drive 
the vehicle with the air filter removed. This is a test procedure and 
should be performed only long enough to pinpoint any leaks which may 
occur under pressure or with the engine running. Before starting the 
engine, disconnect and plug the small vacuum hose(s) which connect 
to the base of the air cleaner. Place these hoses out of the way from 
any heat sources or from the drivebelts and pulleys. 

12 Check the accelerator linkage or the cable that connects the car- 
buretor to the accelerator pedal. A helper working the throttle from the 
driver’s seat will allow you to make close observation of the moving 
components of the accelerator system. Perform this procedure with 
the engine off. 

12 Have an assistant slowly depress the accelerator to its full travel, 
then allow it to return while observing the cable or linkage and attend- 
ing moving parts. Lubrication of these parts can be accomplished at 
the same time. Use a lightweight penetrating oil for the cable and pivot 
points. : : 
14 If any major leaks or problems are noticed in the carburetor, refer 
to Chapter 4 for further information. Caution: Always make sure that 
nothing is dropped into the carburetor air intake, as it will eventually 
end up in the engine and cause serious damage. 


Choke system check 

15 The choke operates only when the engine is cold, so this check 
should be performed before the engine has been started for the day. 
The vehicle should be allowed to sit at least four hours at a tempera- 
ture under 68-degrees F since the last time it was run. 

16 The air cleaner need not be removed for this check, but the top 
cover must be opened up. Take the top off by removing the wing nut 
and washer. Set the top cover aside, making sure you place it in a po- 
sition where it is out of the way of any moving parts and is not in con- 
tact with any heat sources. 

17 Lock at the top of the carburetor at the center of the air cleaner 
housing. You will notice a flat plate at the carburetor opening. 

18 Have an assistant press the accelerator pedal to the floor. The 
plate should close off the inlet fully. (On four-barrel carburetors, the 
plate covers only the front two barrels of the carburetor). Start the en- 
gine while you observe the plate at the carburetor inlet. Do not position 
your face directly over the carburetor, as the engine could backfire, 
causing serious burns. When the engine starts, the choke plate should 
open slightly. 

19 Allow the engine to continue running at a fast idle speed. As the 
engine warms up to operating temperature, the plate should slowly 
open, allowing more air to enter through the top of the carburetor (see 
illustration). Some vehicles will not fully open the plate unless the ac- 
celerator pedal is once again quickly pushed to more than its half-way 
position and released. If, after a few moments, you notice that the plate 
is not moving, try this quick depression of the accelerator pedal to see 
if it does release the choke linkage. 

20 After a few minutes of operation, the choke plate should be fully 
opened to the vertical position once the engine has warmed up to op- 
erating temperature. You will notice that the engine speed corresponds 
with the plate opening. With the plate fully closed, the engine should 
run at a fast idie speed. As the plate opens, the engine speed should 
decrease and eventually arrive at its normal curb idle operation level. 
21 If a fault is detected during the above checks, refer to Chapter 4 
for specific information on adjusting and servicing the choke compo- 
nents..Chapter 6 also contains information on emissions control sys- 
tems related to the carburetor. 
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3.7 Details of the timing scale and timing 
mark on the crankshaft vibration damper 


4.4 To measure cam lobe lift, secure a 
dial indicator to the head next to the valve 
(one at a time) and position the indicator 
plunger tip against the rocker arm directly 
above and in fine with the pushrod - rotate 

crankshaft and measure lift 
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5.8 Compress the valve spring and 
remove the keepers with a small magnet, 
a pair of needle-nose pliers or tweezers 


close to 0-degrees (TDC) (see illustration). If not, turn the crankshaft 
until it does. 

8 When the rotor is pointing at the number one spark plug wire ter- 
minal in the distributor cap and the 0-degree timing marks are aligned, 
the number one piston is at TDC on the compression stroke. 

9 After the number one piston has been positioned at TDC on the 
compression stroke, TDC for any of the remaining cylinders can be lo- 
cated by turning the crankshaft clockwise 120-degrees at a time and 
following the firing order of the engine. 


4 Camshaft lobe lift - check 


Refer to illustration 4.4 

1 To determine the extent of cam lobe wear, the lobe lift should be 
checked prior to camshaft removal. 

2 Remove the valve cover (see Section 6). 

3 Position the number one piston at TDC on the compression 
stroke (see Section 3). 

4 Beginning with the valves for the number one cylinder, mount a 
dial indicator on the engine and position the plunger against the top 
surface of the first rocker arm. The plunger should be directly above 
and in line with the pushrod (see illustration). 

5 Zero the dial indicator, then very slowly turn the crankshaft in the 
normal direction of rotation. The dial indicator needle will begin to 
move as the cam ramps up. Continue rotating until the indicator needle 
stops and begins to move in the opposite direction. The point at which 
the highest reading is noted indicates maximum cam lobe lift. Record 
the indicator reading. 

6 After recording the first rocker arm measurement, again reposition 
the piston at TDC on the compression stroke for the same cylinder. 

7 Move the dial indicator to the other number one cylinder rocker 
arm and repeat the check. Be sure to record the results for each valve. 
8 Repeat the same check for the remaining valves. Since each pis- 
ton must be at TDC on the compression stroke for this procedure, 
work from cylinder-to-cylinder following the firing order sequence. 

9 After the check is complete, compare the results to the values 
listed in this Chapter’s Specifications. If camshaft lobe lift is less than 
specified, cam lobe wear has occurred and a new camshaft should be 


installed. 


a ————— 


5 Valve springs, retainers and seals - replacement 
Ne ese 


Refer to illustrations 5.8, 5.9, 5.14 and 5.16 


Note: Broken valve springs and defective valve stem seals can be re- 
placed without removing the cylinder head. Two special tools and a 


compressed air source are normally required to perform this operation, 
so read through this Section carefully and rent or buy the tools before 
beginning the job. If compressed air is not available, a length of nylon 
rope can be used to keep the valves from falling into the cylinder during 
this procedure. 


Removal 

1 Remove the vaive cover from the cylinder head (see Section 6). 

2 Remove the spark plug from the cylinder with the defective valve 
component. If all of the valve stem seals are being replaced, remove all 
of the spark piugs. 

3 Turn the crankshaft until the piston in the affected cylinder is at 
top dead center on the compression stroke (refer to Section 3 for in- 
structions). If you’re replacing all of the valve stem seals, begin with 
cylinder number one and work on the valves for one cylinder at a time. 
Move from cylinder-to-cylinder following the firing order sequence. 

4 Thread an adapter into the spark plug hole and connect an air hose 
from a compressed air source to it. Most auto parts stores can supply 
the air hose adapter. Note: Many cylinder compression gauges utilize a 
screw-in fitting that may work with your air hose quick-disconnect fitting. 
5 Remove the rocker arm mounting nut or bolt, the rocker arm/ful- 
crum and the pushrod (see Section 7) for the valve with the defective 
part. If all of the valve stem seals are being replaced, all of the rocker 
arms and pushrods should be removed (be sure to keep them in order). 


._ 6 Apply compressed air to the cylinder. Warning: The piston may 


be forced down by compressed air, causing the crankshaft to turn sud- 
denly. If the wrench used when positioning the number one piston at 
TDC is still attached to the bolt in the crankshaft nose, it could cause 
damage or injury when the crankshaft moves. The valves should be 
held in place by the air pressure. If the valve faces or seats are in poor 
condition, leaks may prevent the air pressure from retaining the valves. 
Refer to the alternative procedure below. 

7 If you don’t have access to compressed air, an alternative method 
can be used. Position the piston at a point approximately 45-degrees 
before TDC on the compression stroke, then feed a long piece of nylon 
rope through the spark plug hole until it fills the combustion chamber. Be 
sure to leave the end of the rope hanging out of the engine so it can be 
removed easily. Use a large breaker bar and socket to turn the crank- 
shaft in the normal direction of rotation until s/ight resistance is felt. 

8 Stuff shop rags into the cylinder head oil return holes to prevent 
parts from falling into the engine, then use a valve spring compressor 
to compress the spring. Note: A couple of different types of tools are 
available for compressing the valve springs with the head in place. One 
type grips the lower spring coils and presses on the retainer as the 
knob is turned, while the other type, used in this procedure, utilizes the 
rocker arm mounting stud or bolt for leverage. Both types work well, 
but the lever type is less expensive. Remove the keepers with a small 
pair of needle-nose pliers, a magnet or forceps (see illustration). 
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EES 


5.9 It doesn’t really matter how you 
remove the old valve stem seals, since 
they will be replaced - be sure that you 

don’t scratch, nick or otherwise damage 

the valve stems 


9 Remove the spring retainer and valve spring and set them aside. 
Using a pair of pliers, remove the valve stem seal (see illustration) and 
discard it. Note: Watch for the presence of a spring shim(s) under the 
spring or on the spring seat and make sure it is installed prior to retainer 
re-installation. Also, if air pressure fails to hold the valve in the closed 
position during this operation, the valve face or seat is probably dam- 
aged. If so, the cylinder head will have to be removed for additional re- 
pair operations. 

10 Wrap a rubber band or tape around the top of the valve stem so 
the valve won’t fall into the combustion chamber, then release the air 
pressure. Note: /f a rope was used instead of air pressure, turn the 
crankshaft slightly in the direction opposite normal rotation. 

11 Inspect the valve stem for damage. Rotate the valve in the guide 
and check the end for eccentric movement, which would indicate that 
the valve is bent. 

12° Move the valve up-and-down in the guide and make sure it does- 
n’t bind. If the valve stem binds, the valve is bent or the guide is dam- 
aged. In either case, the head will have to be removed for repair. 

13. Reapply air pressure to the cylinder to retain the valve in the 
closed position, then remove the tape or rubber band from the valve 
stem. If a rope was used instead of air pressure, rotate the crankshaft 
in the normal direction of rotation until slight resistance is feit. 


Installation 

14 Lubricate the valve stem with engine oil and install a new valve 
stem seal. Use a 5/8 inch deep socket and a hammer to seat the seal 
squarely on the valve guide (see illustration). 

15 Place the valve spring in position, then install the retainer. 

16 Compress the valve spring assembly and carefully install the keep- 
ers in the grooves in the valve stem. Apply a small dab of grease to the 
inside of each keeper to hold it in place, if necessary (see illustration). 
17 Remove the pressure from the spring tool and make sure the 
keepers are seated. 

18 Disconnect the air hose and remove the adapter from the spark 
plug hole. If a rope was used in place of air pressure, pull it out of the 
cylinder. 

19 Refer to Section 7 and install the rocker arm and pushrod. 

20 If you are replacing all of the seals, repeat the procedure for each 
valve assembly. Remember, the piston for each cylinder must be posi- 
tioned at TDC before removing the valve keepers. 

21 Install the spark plug(s) and hook up the wire(s). 

22 Install the valve cover (Section 7). 

23 Start and run the engine, then check for oil leaks and unusual 
sounds coming from the valve cover area. 


5.14 A deep socket and hammer can be 
used to seat the new seals on the 
valve guides 
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5.16 Keepers don’t always want to stay in 
place, so apply a small dab of grease as 
shown to help hold them in place during 

valve spring retainer installation 


6 Valve cover and pushrod cover - removal and installation 


Removal 


Valve cover 

1 Remove the PCV valve from the top of the valve cover (see Chap- 
ter 6). 

2 Disconnect the clean air vent tube from the valve cover mounted 
oil filler cap or filter assembly (see Chapter 6). 

3  Oncarbureted models, disconnect the fuel supply hose at the fuel 
pump and at the carburetor (see Chapter 4). 

4 On fuel-injected models, remove the upper intake manifold (see 
Chapter 4). 

5 Remove the retaining screws holding the valve cover to the cylin- 
der head. On fuel-injected models, inspect bolts for worn or damaged 
seals under the head of the bolts and replace, if necessary. 

6 Remove the valve cover from the cylinder head and clean the old 
gasket from the mating surfaces. 


Pushrod cover 


7 Remove the distributor cap from the distributor. 

8 -Remove the ignition coil and bracket from the side of the engine 
(see Chapter 5). 

9 Remove the retaining bolts for the pushrod cover on left side of 
the engine. ° 
10 Remove the pushrod cover from the side of the engine and clean 
the old gasket from the cover and engine block. 


installation 


Valve cover 


11 On carbureted models, install a new valve cover gasket in the 
valve cover. RTV sealant will hold it in place, if necessary. 

12 On Fuel-injected models, place a new gasket on the cylinder head 
making sure the tabs of the gasket face down, towards the head. No 
sealant is required. 

13 Install the valve cover on the cylinder head, making sure that the 
bolt holes line up and the gasket seals evenly all around the head. 

14 Install the valve cover retaining bolts and tighten them to the 
torque listed in this Chapter’s Specifications. 

15 The remainder of installation is the reverse of removal. 


Pushrod cover 


16 Install a new gasket on the pushrod cover. Use RTV sealant on 
the gasket to keep it positioned, if necessary. 
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7.2a Early model rocker arm assembly 


17 Place the pushrod cover on the engine and tighten the retaining 
bolts to the torque listed in this Chapter’s Specifications. 
18 The remainder of installation is the reverse of removal. 


Either cover 

19 After the engine has been started, run it until it reaches normal 
operating temperature. Check the pushrod cover and/or valve cover 
for leaks. 


7 Rocker arms and pushrods - removal and installation 


Refer to illustrations 7.2a, 7.2b and 7.4 


Removal 

1 Remove the valve cover (see Section 6). 

2 Remove the rocker arm stud nut (early models) (see illustration) 
or bolt (later models) (see illustration), fulcrum seat and rocker arm 
from each cylinder. Keep them in order or mark them, if they are to be 
re-installed, so they can be replaced in their original positions. 

3 __ Inspect the rocker arms as described in Chapter 2, Part D. 

4 To remove the pushrods, pull them straight up through the cylin- 
der head and out of the lifter pocket. Keep them in order or mark them, 
if they are to be re-installed, so that they can be replaced in their origi- 
nal positions (see illustration). 

5 _ Inspect the pushrods as described in Chapter 2, Part D. 


Installation 

6 Apply engine oil or assembly lube to the top of the valve stem. 

7 Apply assembly lube to the rocker arm fulcrum seat and the ful- 
crum seat socket in the rocker arm. 

8 Install the pushrod (with lubricant applied to both ends). 

9 Install the fulcrum guide (if equipped), rocker arm, fulcrum seat 
and stud nut or bolt. Tighten the bolt or nut to the torque listed in this 
Chapter’s Specifications. 

10 If components were replaced, check the valve clearance (see 
Chapter 2, Part D). If necessary, install a longer or shorter pushrod. 

11. Replace the valve cover and gasket (see Section 6). 


8 Timing cover and gears - removal and installation 


Refer to illustrations 8.7, 8.15, 8.16, 8.17, 8.18, 8.19, 8.27 and 8.31 
Note: The following procedure requires the use of a gear puller and 
gear installation tools. 


7.2b Later model rocker arm assembly 


2A-5 


ATTACHING 
BOLT 


7.4 Keep the pushrods in order or mark 
them if they are to be re-installed so that 
they can be replaced in their original 
positions - a cardboard box such as the 
one shown can be used to identify and 
store pushrods in order 


: eee fe ns, + oe Sa 
8.7 Use the recommended puller to remove the vibration damper 
- if a puller that applies force to the outer edge is used, the 
damper will be damaged 


Removal 


Cover 

1 Drain the cooling system (see Chapter 3). 

2 Remove the fan shroud and the radiator (see Chapter 3). 

3 Remove the fan and pulley (see Chapter 3). 

4 Remove the power steering pump (see Chapter 10) and air condi- 
tioning compressor (See Chapter 3) from the engine bracket and posi- 
tion to side of engine compartment. Note: Don’t disconnect the hoses 
from these accessories. Remove the bracket from the engine to gain 
access to the timing cover bolts. 

5 Remove any alternator support brackets from the timing cover, if 
necessary, to gain access to timing cover bolts (see Chapter 5). 

6 Remove the pulley from the crankshaft damper, then remove the 
large bolt and washer from the crankshaft nose. It may be necessary to 
prevent the crankshaft from rotating by putting the transmission in gear 
(if the engine is still in the vehicle) or by holding the flywheel or crank- 
shaft flange with a suitable tool if the engine is out of the vehicle. 

7 Remove the vibration damper using a vibration damper puller 
(Ford tool no. T58P-6316-D or equivalent) (see illustration). 

8 Remove the front oil pan attaching bolts and loosen the first six 
pan bolts on each side of the pan to allow the pan to droop slightly un- 
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8.15 Use a two-jaw puller to remove the gear from the 
camshaft as shown 


FRONT 
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8.17 Camshaft and related components - exploded view 


der a light downward force. 

9 Remove the timing cover attaching bolts. 

10 Remove the cover and scrape the old gasket from the mating sur- 
faces of the cover and the engine block. 

11. Remove the crankshaft oil seal by pushing it out of the front cover 
with a suitably sized drift. Be careful not to damage the front cover 
while performing this operation. 

12 Remove any chemical sealants from the seal bore of the cover. 
Check the bore carefully for anything that would prevent the new seal 
from seating properly in the cover. 


Timing gears 

13 Before removing the gears, the camshaft endplay, timing gear 
backlash and timing gear runout should be inspected (see Chapter 2, 
Part D). If measurements indicate worn components, replace as re- 
quired during reassembly. 

14 Turn the crankshaft and/or camshaft until the timing marks of 
both gears can be aligned (see illustration 9.9). 

15 Use a two-jaw puller to remove the gear from the camshaft (see 
illustration). Note: This operation can also be done with camshaft out 
of engine as during camshaft removal (see section 9). Caution: /f the 
head, valves and pistons remain in the engine while the gears are being 
installed, do not turn either the crankshaft or camshaft prior to gear in- 
stallation. Serious internal engine damage can result from rotating 
either assembly independent of the other. If the camshaft begins to 
turn by itself, remove the valve cover and loosen the rocker arm nuts or 
bolts two or three turns. 

16 Using a bolt-type puller (Ford tool no. T58P-6316-D or equiva- 
lent), remove the timing gear from the crankshaft (see illustration). 
Note: Most steering wheel pullers can be used. 
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Camshaft Gear ‘ 
Replacing Adapter 
T65L-6306-A 


8.18 Installing the gear on the camshaft 


Installation 


Timing gears 

17 Align the key, spacer and thrust plate before installing the 
camshaft drive gear onto the camshaft (see illustration). Note: /f 
camshaft endplay was excessive during the wear checks, install an ap- 
propriately sized thrust plate prior to gear installation. If backlash was 
excessive, be sure to install new timing gears. 

18 Install the gear on the camshaft using the special tool (Ford tool 
no. T65L-6306-A or equivalent) (see illustration). Note: /f the crank- 
shaft gear is still installed, make sure the timing marks are correctly 
aligned vitor to gear engagement. An alternative is to use a bolt that 
will fit the threaded hole in the end of the camshaft. Put a nut and large 
flat washer on the bolt. Thread the bolt into the camshaft with the gear 
in place. Hold the bolt stationary and turn the nut down the bolt to 
push the gear into place on the camshaft. Remove the bolt and nut 
combination after the cam gear is in place. 

19 Install the crankshaft key and gear using the special installation 
tool (Ford tool no. T52L-6306-AEE or equivalent) (see illustration) or a 
large deep socket (if you have access to one) to drive the gear onto the 
crankshaft. Make sure the timing marks on both gears are correctly 
aligned prior to gear engagement. Adjust camshaft Slightly if neces- 
sary to align. Caution: /f the head, valves and pistons remain in the en- 
gine while the gears are being installed, do not turn either the crank- 
shaft or camshaft prior to gear installation. Serious internal engine 
damage can result from rotating either assembly independent of the 
other. Note: /f the rocker arm nuts or bolts were loosened, tighten them 
to the torque listed in this Chapter’s Specifications, then install the 
valve cover. 

20 Install the crankshaft oil slinger in front of the crankshaft drive 
gear. Note that the cupped side faces away from the engine. 
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TIMING MARKS 


8.19 Install the crankshaft timing gear 
using installation tool (shown) or a large 
deep socket to drive the gear onto the 
crankshaft - make sure the timing marks 
on both gears are correctly aligned prior 
to gear engagement 


Magnetic Valve 
Tappet Remover 


880-2A-9.3a Haynes 


9.3a Remove the vaive lifter(s) with a magnetic part retrieval tool 


Cover 

21 Coat the outside edge of the new crankshaft oil seal with grease 
and install the seal in the cover using an appropriate drive tool. Make 
sure the seal is seated completely in the bore. 

22 ‘If the oil pan is still on the engine, cut the old front oil pan seal 
flush at the cylinder block-to-pan junction. Remove the old seal. 

23 Clean all gasket surfaces on the timing cover, block and oil pan. 
24 If the oil pan is in place, cut and install a new pan seal so that it is 
flush with the engine biock-to-oil pan junction. 

25 Align the pan seal locating tabs with the holes in the oil pan. Make 
sure the seal tabs pull all the way through so that the seal is completely 
seated. Apply RTV sealant to the block and pan mating surfaces (par- 
ticularly to the corner junctions of the block, oil pan and cover). 

26 Position the cover over the end of the crankshaft and onto the 
cylinder block. Start the cover and pan retaining screws by hand. 

27 Slide an alignment tool over the end of the crankshaft to make 
sure the cover is located correctly before tightening the retaining bolts 
(see illustration). If no alignment tool is available, temporarily install 
the crankshaft vibration damper to serve as a guide. 

28 Tighten the retaining bolts for the cover first and then the oil pan 
to the torque values listed in this Chapter’s Specifications. Remove the 
_ alignment tool if used. 

29 Lubricate the nose of the crankshaft, the inner hub of the vibration 
damper and the seal surface with engine oil. 

30 Apply RTV sealant to the inside keyway of the damper hub. 

31 Align the damper keyway with the key on the crankshaft and in- 
stall the damper using installation tool Ford no. T52L-6306-AEE or 
equivalent (see illustration). 


8.27 Aligning the timing cover to the 
crankshaft nose using the special tool (if 
this tool isn’t available, the vibration 
damper can be used) 
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8.31 Align the damper keyway with the 
key on the crankshaft and install the 
damper using installation tool as shown 


9.3b Keep the lifters in order or mark them if they are to be re- 
installed so they can be installed in their original 
positions ~- an old egg carton works well 


32 Install the bolt and washer retaining the damper and tighten it to 
the torque listed in this Chapter’s Specifications. Install the pulley on 
the damper and tighten the bolts to the torque listed in this Chapter’s 
Specifications. 

33 The remainder of installation is reverse of removal. 

34 Fill the engine with oil if the oil has been drained (see Chapter 1). 
35 Start the engine and allow it to reach normal operating tempera- 
ture. Check for leaks of any type. Check the ignition timing (see 
Chapter 5). 


9 Lifters and camshaft - removal and installation 


Refer to illustrations 9.3a, 9.3b, 9.9, 9.10 and 9.15 


Removal 
Lifters 


1 Remove the valve cover and pushrod cover (See Section 6). 

2 Remove the applicable rocker arm(s) and pushrod(s) for the 
lifter(s) to be removed (see Section 7). If the camshaft is to be removed, 
remove all of the lifters. 

3 Remove the vaive lifter(s) with a retrieval tool (see illustration). 
Keep them in order or mark them, if they are to be re-installed, so they 
can be replaced in their original positions (see illustration). 
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9.9 Proper alignment of the camshaft and 
crankshaft gear timing marks 


4 Inspect the lifters as described in Chapter 2, Pari D). If no further 
disassembly is required, proceed to Step 21. 


Camshaft 


5 Position the engine at TDC compression for the number one 
cylinder (see Section 3) and remove the distributor (see Chapter 5). 

6 Remove the valve lifters as described in this Section. 

7 Remove the timing cover (see Section 8). 

8 Prior to removing camshaft, check camshaft endplay and timing 
gears for wear (see Chapter 2, Part D). If measurements indicate worn 
components, replace as required during reassembly. 

9 Check the timing marks - they should be directly adjacent to each 
other (see illustration). If not, turn the crankshaft until they are. 

10 Remove the camshaft thrust plate retaining bolts (see illustra- 
tion). 

11. Pull the camshaft from the engine block, being careful that the 
lobes do not catch on the camshaft bearings (they can scrape and 
damage them easily). Caution: Do not rotate the engine until re-instal- 
lation is complete. 

12 Inspect the camshaft and bearings as described in Chapter 2, 
Part D. If your measurements indicate worn components, replace parts 
as required during reassembly. 

13 If required for gear or camshaft replacement, remove the gear 
from the camshaft (see Section 8). 


Installation 
Camshaft 


14 If removed, install the camshaft gear onto the camshaft (see Sec- 
tion 8). If a new timing gear is installed, replacement of the correspond- 
ing crankshaft timing gear is also recommended (see Section 9). Note: 
lf camshaft endplay was excessive during wear checks, install an ap- 
propriately sized thrust plate prior to gear installation. 

15 Apply camshaft installation lubricant to all of the camshaft iobes 
and journals (see illustration). 

16 Install the camshaft into the engine making sure the mark on the 
camshaft gear is aligned with the mark on the crankshaft gear (see il- 
lustration 9.9). Be careful not to nick or damage the camshaft bear- 
ings. Install the thrust plate bolts. 

17 Tighten the camshaft thrust plate bolts to the torque listed in this 
Chapter’s Specifications. 

18 The remainder of installation is reverse of removal. 

19 Start the engine and check for leaks. 

20 Adjust the ignition timing as described in Chapter 5. 


Lifters 


21 Lubricate the bottom of the lifters with engine assembly lube and 
install them. If the original lifters are to be used, install them in their 
original bores. 

22 The remainder of installation is reverse of removal. 


samen or 


9.10 The camshaft thrust plate retaining 
bolts are accessible through the two 
openings in the camshaft gear 
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9.15 Be sure to apply moly-based grease 
or camshaft installation lube to the cam 
lobes and bearing journals before 
installing the camshaft 


10 Manifolds - removal and installation 


i 


Refer to illustrations 10.18a and 10.18b. 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a naturel gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so if any fuel lines are to be discon- 
nected, the fuel pressure in the system must be relieved first (see 
Chapter 4 for more information). When you perform any kind of work on 
the fuel system, wear safety glasses and have a Class B type fire extin- 
guisher on hand. 


Removal 


Carbureted models 


1 Remove the air cleaner and related air cleaner attachments. 

2 Disconnect the choke cabie at the carburetor. 

3 Disconnect the accelerator cable or tinkage at the carburetor. Re- 
move the accelerator return spring. 

4 Remove the kick-down rod return spring and the kick-down rod 
from its linkage at the carburetor. 

iS Disconnect the fuel inlet line from the carburetor. 

6 Disconnect all vacuum lines from the carburetor. 


7 Disconnect the power brake booster vacuum line from the intake 
manifold. 


Fuel-injected models 

8 Remove the upper intake manifold and throttle body (see Chap- 
ter 4). 

9 Remove the lines from the fuel rai! (see Chapter’4). 


10 Remove the fuel rail and injectors from the lower intake manifold 
(see Chapter 4). 


11. Label and disconnect the lower intake manifold vacuum hoses, 


thermactor bypass valve and tube assembly, and any other electrical 
connectors that may be present. 


All models 
12 Disconnect the exhaust pipe from the exhaust manifold and sup- 
port it out of the way. 


13 Remove the bolts (and nuts if equipped) retaining the intake and 
exhaust manifolds to the cylinder head. Lift the manifold assemblies 
away from the engine. 


14 Clean all traces of old gasket material from the mating surfaces of 
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10.18a Intake and exhaust manifold bolt tightening sequence 
(earty models) 


FRONT OF ENGINE 


10.18b Intake and exhaust manifold bolt tightening sequence 
(later models) 


the manifolds and cylinder head. If new manifolds are to be installed, 
remove the nuts connecting the intake manifold to the exhaust mani- 
fold. 


Installation 

15 Install new studs in the exhaust manifold for the inlet pipe. Note: 
This step is not absolutely necessary if the studs are in good condition, 
however, it is recommended in order to prevent future problems. 

16 If the intake and the exhaust manifolds have been separated, coat 
the mating surfaces with graphite grease. Place the exhaust manifold 
over the studs on the intake manifold. Connect the two with the lock 
washers and nuts. Tighten the nuts finger tight. 

17 Install a new intake manifold-to-head gasket. 

18 Coat the mating surfaces lightly with graphite grease. Place the 
manifold assemblies against the mating surface of the cylinder head, 
making sure that the gaskets are positioned correctly. Install the at- 
taching washers, bolts and nuts finger tight and make sure everything 
is positioned and aligned correctly. Tighten the nuts and bolts to the 
torque values listed in this Chapter’s Specifications in the order shown 
(see illustrations). Tighten the exhaust-to-intake manifold nuts to the 
torque values listed in this Chapter’s Specifications (if they were re- 
moved). 

19 Attach a new gasket to the exhaust pipe and fasten the pipe to 
the exhaust manifold. Tighten the nuts securely. 

20 The remainder of installation is reverse of removal. 


11 Cylinder head - removal and installation 


Refer to illustration 11.19 


Removal 

1 Disconnect the negative cable from the battery. 

2 Drain the cooling system (see Chapter 3). 

3 Disconnect the upper radiator hose from the thermostat outlet 
(see Chapter 3). 

4 Remove the heater hose at the coolant outlet elbow (see Chap- 
ter 3), 

5 ae the wires leading to the coil and disconnect them. Remove 
the coil bracket attaching bolt. Secure the coil and bracket out of the 
way (see Chapter 5). 

6 Remove any power accessory brackets attached to the cylinder 
head. Note: /t is not necessary to disconnect refrigerant hoses or 
power steering hoses. 

7 Remove the manifolds (see Section 10). 


8 Remove the valve cover (see Section 6). 

9 Loosen the rocker arm bolts or stud nuts so the rocker arms can 
be rotated to one side. 

10 Remove the pushrods (see Section 7). A numbered box or rack 
will keep them properly organized. 

11 Disconnect the spark plug wires at the spark plugs (see Chap- 
ter 1) and any sensor electrical connectors that would interfere with re- 
movai. 

12 Remove the cylinder head retaining bolts, in sequence, using the 
reverse order of the tightening sequence. If you have an engine hoist or 
similar device handy, attach eyelet bolts at the two ends of the cylinder 
head in the holes provided and lift the cylinder head off of the engine 
block. If equipment of this nature is not available, use a helper and 
pry the cylinder head up off of the engine block. Caution: Do not 
wedge any tools between the cylinder head and block gasket mating 
surfaces - pry only on casting protrusions. 

13 Secure the head on a workbench or cylinder head holding device. 
14 Inspect the cylinder head as outlined in Chapter 2, Part D. Note: 
New and rebuilt cylinder heads are commonly available for engines at 
dealer parts departments and auto parts stores. Due to the fact that 
some specialized tools are necessary for the dismantling and inspec- 
tion of the head, and replacement parts may not be readily available, it 
may be more practical and economical for the horne mechanic to pur- 
chase a replacement head and install it. Another alternative, at this 
point, is to take the cylinder head to an automotive machine shop or 
shop specializing in cylinder heads and exchange it or leave your head 
for the overhaul process. 

15 Replace or service the cylinder head as required (see Chap- 
ter 2D). 


Installation 

16 Make sure the cylinder head and cylinder block mating surfaces 
are clean, flat and prepared for the new cylinder head gasket (see 
Chapter 2 Part D for the inspection procedures). Clean the exhaust 
manifold and exhaust pipe gasket surfaces. 

17 Position the gasket over the dowel pins on the cylinder block, 
making sure that it is facing the right direction and that the correct sur- 
face is exposed. Gaskets are often marked ‘front’ and ‘this side up’ to 
aid in installation. 

18 Using the previously installed lifting hooks (or two people) care- 
fully lower the cylinder head into place on the block. Take care not to 
move the head sideways or to scrape it across the surface as it can 
dislodge the gasket and/or damage the mating surfaces. 

19 Coat the cylinder head retaining bolts with a light coat of engine 
oil and thread the bolts into the block. Tighten the bolts using the tight- 
ening sequence shown in the accompanying illustration (see illustra- 
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11.19 Cylinder head bolt TIGHTENING sequence 


tion). Work up to the final torque in three steps to avoid warping the 
head. ‘ 

20 The remaining steps are the reverse of the removal procedure. 

21 Refill radiator with coolant (see Chapter 3). 

22 Start the engine and allow it to reach operating temperature. 
Check for leaks. Note: Some gasket manufacturers recommend re- 
tightening the cylinder head bolts after the engine has cooled down. 
Check the instructions furnished with the gasket kit to determine if this 
is necessary. 


12 Oil pan - removal and installation 


Refer to illustrations 12.12 and 12.22 

Note: This procedure is for removal and installation of the oil pan with 
the engine in the vehicle only. If the engine has been removed for an 
overhaul, use only Step 10 and Steps 14 through 26. 


Removal 

1 Disconnect the negative battery cable from the battery (see Chap- 
ter 1). 

2 Drain the cooling system (see Chapter 3) and engine oil (see 
Chapter 1). 

3 Remove the radiator (see Chapter 3). Note: This operation is re- 
quired so that the radiator is not damaged by the engine when it is 
raised form its mounts. 

4 Raise the vehicle and support it securely on jackstands. Discon- 
nect the starter cable at the starter (see Chapter 5). 

5 Remove the starter (see Chapter 5). 

6 Remove the engine front insulator-to-support bracket retaining 
nuts and washers (see Section 16). 

7 Raise the front of the engine with a jack. Place a thick wooden 
block between the jack and the oil pan to serve as a cushion. 

8 Place one inch wood blocks between the front support insulators 
and the support brackets. 

9 Lower the engine onto the spacer blocks and remove the jack. 

10 Remove the oil pan attaching bolts. 

11. Lower the pan to the crossmember. 

12 Remove the two oil pump pick-up tube-to-oil pump retaining 
bolts and washers (see illustration). 

13 Remove the oil pump pick-up tube and allow it to rest in the oil 
pan. 

14 Remove the oil pan from the vehicle. It may be necessary to ro- 
tate the crankshaft so the counterweights clear the pan. 

15 Clean all gaskets from the mating surfaces of the engine block 
and the pan. 

16 Remove the rear main bearing cap-to-oil pan seal. 

17 Remove the timing cover-to-oil pan seal. 
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12.12 After lowering the oil pan as far as possible, remove the 
two oil pump pick-up tube retaining bolts and washers 


Installation 

18 Clean all mating surfaces and seal grooves. 

19 Install new oil pan-to-front cover oil seals (early models). 

20 Install a new rear main bearing cap-to-oil pan seal (early models). 
21 Install new oi! pan side gaskets (early models) on the block. Later 
models use a one-piece gasket. Apply a thin, even coat of RTV sealant 
to both sides of the gaskets. 

22 Make sure the tabs of the front and rear seal fit properly into the 
mating slots on the oil pan side seals (early models). A small amount of 
RTV sealant at each mating junction will help prevent any leaks from 
these critical spots (see illustration). 

23 Clean the pick-up tube and screen assembly and place it in the oil 
pan. 

24 Position the oil pan underneath the engine. 

25 Lift the pick-up tube and screen assembly from the oil pan and 
secure it to the oil pump with a new gasket. Tighten the two retaining 
bolts to the torque listed in this Chapter’s Specifications. 

26 Attach the oil pan to the engine block and install the retaining 
bolts. Tighten the bolts to the torque listed in this Chapter’s Specifica- 
tions, starting from the center and working out in each direction. 

27 Raise the engine with a jack and a block of wood underneath the 
oil pan and remove the wood spacers previously installed under the 
support brackets. 

28 Lower the engine to the correct installed position and install the 
washers and nuts on the insulator studs. Tighten the nuts to the torque 
listed in this Chapter’s Specifications. 

29 Install the starter (see Chapter 5). 

30 Lower the vehicle. 

31 Install the radiator (see Chapter 3). 

= ; Fill the cooling system with coolant (see Chapter 1) and check for 
eaks. 

33 Fill the engine crankcase with oil (see Chapter 1) and hook up the 
negative battery cable. 


34 Start the engine and check carefully for leaks at the oil pan gasket 
sealing surfaces. 


—_.———— eee 
13 Oil pump - removal and installation 
se 
1 Remove the oil pan as described in Section 12. 


2 Remove the bolts retaining the oil pump to the block (see illus- 
tration 12.12). 
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Apply Sealer in Cavities and Oil Seal 
Corners Prior to Installing the Gasket 


12.22 Prior to oil pan installation, apply a bead of RTV sealant to 
the areas indicated (rear bearing cap shown - also apply 
sealant to the same areas at the timing cover) 


3 Remove the oil pump assembly. 

4 Clean the mating surfaces of the oil pump and the block. 

5 _ Inspect the oil pump as described in Chapter 2, Part D. 

6 Before installation, prime the pump by filling the inlet opening with 
oil and rotating the pump shaft until the oil spurts out of the outlet. 

7 Attach the oil pump to the engine block using the two retaining 
bolts. 

8 Tighten the bolts to the torque listed in this Chapter’s Specifica- 
tions. 

9  -Install the oil pan (see Section 12). 


14 Crankshaft oiJ seals - replacement 


Refer to illustrations 1 46 and 14.8 


Crankshaft front oil seal 

Note: The following operation requires a special tool for proper seal in- 
Stallation. 

1 Drain the cooling system (see Chapter 3). 

2 Remove the fan shroud and the radiator (see Chapter 3). 

3 Remove the fan and pulley (see Chapter 3). 

4 Remove the large bolt and washer from the crankshaft nose. It 
may be necessary to prevent the crankshaft from rotating by putting 
the transmission in gear (if the engine is still in the vehicle) or by hold- 
ing the flywheel or crankshaft flange with a suitable tool (if the engine is 
out of the vehicle). 

5 Remove the vibration damper (see illustration 8.7). 

6 Using aseal remover tool (Ford no. T70P-6B070-B or equivalent), 
remove seal from timing cover (see illustration). 

7 Clean out the recess in the cover. 

8 Coat the outer edge of the new seal with engine oil and install it 
using the special tool (Ford no. T88T-6701-A or equivalent) (see illus- 
tration). As an alternative, a large socket or piece of pipe can be used 
to push the new seal in. However, use extreme caution as the seal can 
be damaged easily with this method. Drive in the seal until it is fully 
seated in the recess. Make sure the spring is properly positioned within 
the seal. 

9 _ Lubricate the nose of the crankshaft, the inner hub of the vibration 
damper and the seal surface with engine oil. 

10 Apply RTV sealant to the inside keyway of the damper hub. 

41 Align the damper keyway with the key on the crankshaft and in- 
stall the damper using an installation tool (Ford no. T52L-6306-AEE or 
equivalent) (see illustration 8.31). 

42 Install the bolt and washer retaining the damper and tighten it to 
the torque listed in this Chapter’s Specifications. 

143 The remainder of installation is the reverse of removal. 
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14.6 Using a seal removal tool, remove the seal from 
the timing cover 


FRONT COVER 
SEAL REPLACER 
TOOL-T70P-6B070-A 


14.8 Install the new seal using a special tool (shown) (or, as an 
alternative, a large socket or piece of pipe can be used) 


14 Fill the engine with oil, if the oil has been drained (see Chapter 1). 
15 Start and operate the engine at a fast idle and check for leaks of 


any type. 


Rear main oil seal 

16 Disconnect the negative battery cable from the battery, then re- 
move the starter (see Chapter 5). 

17 Remove the transmission (Chapter 7). 

18 Onmanual transmission equipped vehicles, remove the clutch as- 
sembly (see Chapter 8). On automatic transmission equipped vehicles, 
remove the driveplate (see Chapter 7, Part A). 

19 Remove the flywheel attaching bolts and remove the flywheel and 
engine rear cover plate (see Section 15). 

20 Use an aw! to punch two holes in the oil seal. Punch the holes on 
opposite sides of the crankshaft, just above the bearing cap-to-engine 
block junction. 

21 Thread a sheet metal screw into each punched hole. 

22 Use two large screwdrivers or small prybars and pry against both 
screws at the same time to remove the seal. A block or blocks of wood 
placed against the engine will provide additional leverage. Caution: Be 
very careful when performing this operation that you do not damage 
the oil seal contact surfaces on the crankshaft. 

23 Clean the oil recess in the rear of the engine block and the main 
bearing cap surface of the crankshaft. 

24 Inspect, clean and, using crocus cloth, polish the oil seal contact 
surfaces of the crankshaft. If the area in which the seal rides is grooved 
or otherwise damaged, the new seal will leak. 

25 Coat the outer diameter of the new seal with a light film of engine 
oil. 

26 Coat the crankshaft surface with a light film of engine oil. 

27 Start the seal into the cavity in the back of the engine with the seal 
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15.7 Tightening sequence for flywheel/driveplate bolts 


lip facing the engine and install it with a special seal driver tool (Ford 
no. T89P-6701-AH or equivalent). Make sure that the tool stays in 
alignment with the crankshaft until the tool contacts the block. 

28 Make sure the seal has been installed correctly after removing the 
tool. 

29 The remainder of installation is the reverse of removal. If the en- 
gine oil was drained, refill the crankcase (see Chapter 1). Start the en- 
gine and check for leaks. 


15 Flywheel/driveplate - removal, inspection and installation 


Refer to illustration 15.7 

1 Remove the transmission (see Chapter 7) and, on models with a 
manual transmission, remove the clutch housing (see Chapter 8). 

2 Mark the relationship of the flywheel/driveplate to the crankshaft 
to ensure installation in the same position. 

3 To keep the crankshaft from turning, wedge a large screwdriver or 
prybar between the ring gear teeth and the engine block (it must be 
positioned so that as the crankshaft moves, the tool bears against the 
block). Make sure that the tool is not pushing against the oil pan. 

4 Remove the flywheel/driveplate retaining bolts from the crank- 
shaft flange. Warning: The flywheel is heavy. Leave one bolt in place 
until you are ready to detach the flywheel from the crankshaft 

5 Remove the flywheel/driveplate from the crankshaft by it pulling 
straight back. If it’s stuck, wiggle it from side-to-side. 

6 __ Inspect the flywheel surface for scoring, heat marks, cracks and 
warpage (see Chapter 8). If any of these conditions exist, the flywheel 
should be taken to an automotive machine shop to be resurfaced (or 
replaced with a new one). If the flywheel is cracked, it must be re- 
placed with a new one. 

7 Installation is the reverse of remova!. The retaining bolts should 
be coated with a thread-locking compound and tightened in a criss- 
cross pattern to the torque listed in this Chapter’s Specifications (see 
illustration). 


16 Engine mounts - check and replacement 


Refer to illustration 16.8. 

1 Engine mounts seldom require attention, but broken or deterio- 
rated mounts should be replaced immediately or the added strain 
placed on the driveline components may cause damage. 
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16.8 Engine mount details 


Check 


2 During the check, the engine must be raised slightly to remove 
the weight from the mounts. 

3 Raise the vehicle and support it securely on jackstands, then po- 
sition the jack under the engine oil pan. Place a large block of wood 
between the jack head and the oil pan, then carefully raise the engine 
just enough to take the weight off the mounts. 

4 Check the mounts to see if the rubber is cracked, hardened or 
separated from the metal plates. Sometimes the rubber will split right 
down the center. Rubber preservative should be applied to the mounts 
to slow deterioration. 

5 Check for relative movement between the mount plates and the 
engine, transmission or frame/body (use a large screwdriver or prybar 
to attempt to move the mounts). If excess movement is noted, new 
mount isolators will be required. 


Replacement (front mounts) 

6 Raise the vehicle and place it securely on jackstands. 

7 Place a wood biock and a jack under the engine. 

8 Remove the upper and lower nut and washer assemblies from the 
insulator assembly (see illustration). 

9 Raise the engine just enough to allow clearance for the removal of 
the mount insulator and heat shield if equipped. Warning: DO NOT 
place any part of your body under the engine when it’s supported only 
by a jack. 

10 Installation is reverse of removal. 


Replacement (rear mount) 


11 For the rear (transmission) mount replacement procedure, see 
Chapter 7. 
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Specifications 


wo TTS 


Camshaft lobe lift 


302 (5.0L), 351W (5.8L) and 5.8L Lightning engines 
Intake 


B51W (Carbureted) .........cscessessesesersnsessscnsenenerenersssrnncaseeses 

351W (fUuel-injeCted) .........cscccceseseerssenrsnssssrecssrersesessrenssnererees 

B.BL LIQMtning .......-ccssccerseressseceserscserereessesnesssessesereneenenenacaees 
Exhaust 

BOCMISSORAMOMIOS TN .......000ccccesseceeerenessoonsencecedssceverececsssansacoress 


351W (Carbureted) ........ssrsceccersseeseeneerensesersnssterseessensnansanee res 
351W (fUuel-injeCted) ......-.csseceecesercerersesssrsrsseseesersseeasaccneeserey 
BBL LIQHtning ........sceseccesesesereceetssscsersrsseeenensnensensnasaseseseseneees 
Maximum allowable lift lOSS ..........--sccceeesereessnreseerecenencestennseneners 
460 (7.5L) engine 
WAT ea Renee race fecevaseesisaoewecenestarseasseesennwarenenesecnsternse rss 
PS eerie ces scanesoeszcsssoscecsesnseue-vocoeasanbtnisutievenn=s#aaauseaeees- 
Maximum allowable lift ]OSS .......seccsecssrernrsererseensceerseteeaners res 


Torque specifications 
Camshaft sprocket DOIt .........ccscscecssssecesesesensnersnerererscscnsnsarsnnenererens 
Camshaft thrust plate SCrEWS..........sscrenseerseeseenersnenenreneesenennenenecees 
TiMing COVE DOItS ........2cecseccecersersressssssssessnserencesanentessesssncasancnsenertes 
Cylinder head bolts 
5.0L engine with flanged head bolts 
SOI eeetec vc ccacarearsnrsostellvececnssrarsereorsrereesestenenseatetineseen: 
PMN ee rceipivcicss---ssassarenceoeveosoanansseenencazrsé1eet ota XS ReRRRmMmMRS + 
aan ce cnvesenpcnentacneneosanrennansenenes«sstissinnesnenioneanesyes> 
255 cu. in. and 5.0L engine with hex head bolts 


351W (5.8L) engine 
SR aoe o oe es pots dase cesvosiacrsascoatenneaabenensmataesnenenedthatonsoecees 
cnn = kn yenonponvesneseatantenevensstonnsennscnsearsneeestoets 
351M and 400 engines 


0.2375 inch 
0.2600 inch 
0.2780 inch 
0.2600 inch 


0.2470 inch 
0.2474 inch 
0.2600 inch 
0.2830 inch 
0.2780 inch 
0.0050 inch 


0.2520 inch 
0.2780 inch 
0.0050 inch 


Ft-Ib (unless otherwise indicated) 
40 to 45 

108 to 144 in-lbs 

Toto 


25 to 35 
45 to 55 
Turn an additional 85 to 95-degrees rotation 


55 to 65 
65 to 72 


95 to 105 
105 to 112 


75 
95 to 105 


70 to 80 
100 to 110 
130 to 140 
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Crankshaft visration dampen oltesc:cnsnseeeen one ceeeeeeees-.- 
FIV WIE CLIC ING MISE) Dal tS cee 0s. osvsocnncneworescrssscess sweetness: 
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70 to 90 
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POSITION POSITION 
_ , FIRING ORDER P FIRING ORDER 
51M, 400, 5.8L an 255 cu. in., 1994 and earlier 
ichasicmeal bai 1995 5.0L engines 5.0L and 7.5L 
CYLINDER NUMBERING AND 1-3-7-2-6-5-4-8 1-5-4-2-6-3-7-8 
DISTRIBUTOR LOCATION FIRING ORDER AND ROTATION SSS na 


1 General information 


Several V8s of various displacements are covered by this manual. 
All are gasoline fueled with overhead valves actuated by hydraulic 
lifters and have crankshafts supported by five main bearings. 

‘Family’ engine groupings include the 255 cubic inch and 302 cu- 
bic inch (5.0L) models, the 351W cubic inch (5.8L) and 5.8L Lightning, 
the 351M and 400 cubic inch models, and the 460 cubic inch (7.5L) 
model. 

All of these engines are three-point mounted, with two side 
mounts at the front and one crossmember mount underneath the 
transmission. The engines can be removed from the vehicle with a nor- 
mal amount of preparatory work when overhaul or other major opera- 
tions are necessary. 


2 ~=Repair operations possible with the engine in the vehicle 


Many major repair operations can be accomplished without re- 
moving the engine from the vehicle. Clean the engine compartment 
and the exterior of the engine with some type of pressure washer be- 
fore any work is done. A clean engine will make the job easier and will 
help keep dirt out of the internal areas of the engine. 

Depending on the components involved, it may be a good idea to 
remove the hood to improve access to the engine as repairs are per- 
formed (see Chapter 11, if necessary). 

If vacuum, exhaust, oil or coolant leaks develop, indicating a need 
for gasket or seal replacement, the repairs can generally be made with 
the engine in the vehicle. The intake and exhaust manifold gaskets, oil 
pan gasket and cylinder head gasket are all accessible with the engine 
in place. 


Exterior engine components as well as some internal components 
can be checked and serviced with the engine in the vehicle. Refer to 
this Chapter’s Table of Contents for these operations and compo- 
nents. In addition, the water pump (see Chapter 3), the starter motor, 
the alternator, the distributor (see Chapter 5) and the fuel injection sys- 
tem (see Chapter 4) can be removed for repair with the engine in place. 

Some component checks such as camshaft lobe lift measure- 
ment, timing chain wear, and piston ring/cylinder head condition (com- 
pression check) can also be performed while the engine is installed. 

Since the cylinder head can be removed without pulling the en- 
gine, valve component servicing can also be accomplished with the 
engine in the vehicle. 

In extreme cases caused by a lack of necessary equipment, re- 
pair or replacement of piston rings, pistons, connecting rods and rod 
bearings is possible with the engine in the vehicle. However, this prac- 
tice is not recommended because of the cleaning and preparation 
work that must be done to the components involved. 


eee 
3 Top Dead Center (TDC) for number 1 piston - locating 
———eeeeeeSeSSSeSSSSSSSeeSeeSSFSFSmmmmsksFses 
Refer to illustration 3.1 

Follow the procedure described in Chapter 2, Part A, but use 


the timing marks as shown in the accompanying illustration (see 
illustration). 


ees 
4 Camshaft lobe lift measurement 


esse 


aa Follow the procedure described in Chapter 2, Part A, but note that 
it will be necessary to remove both valve covers as described in Sec- 
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BTDC 


ROTATION ——~4 


a a 
3.1 Details of the timing marks and 
stationary pointer 


ton 7 of this Chapter and use the specifications listed at the front cf 
thie Ot or 


5 Valve springs, retainers and seals - replacement 
Oh eee 

Proceture 5 deere in Chapter 2, Part A. Note: On the 7.5L 
engine, intake and erhaust valve seals are different and are not inter- 
changeable, Intake wals are identified by the marking IN and exhaust 
wale by the marting E/. 


EEE Ene 
6 Timing chain wear - quick check 

Fo EE——E——— ae 
4 Using a breaker bar and a socket on the crankshaft vibration 
dasiper bolt, rotate the crankshaft until the timing marks on the pulley 
Waieate TOO (see ection 4). 

9 —Potate the crankshaft counterclockwise about 30-degrees, the- 
glamty and smoothly bring the crank back up to TDC. Do not pase 
the 0-deyrae mark, If TOC is passed, repeat steps 1 and 2. 

3 Remove the distributor cap from the distributor (if not already 
done) (see Chapter 5). Note: It is not necessary to remove the spark 
plug wires for this operation. 

4 While observing the distributor rotor for movement, slowly rotate 
the crantehalt counterclockwise again, stopping as soon as any rotor 
TINT 16 rtd, 

5  Chieck the timing marks and record the number of degrees 
bee TOO. 

@ ff the check indicates that over five degrees of crankshaft move- 
ment is required before any rotor movement is noted, the timing chain 
is probably stretched and requires replacement. 

7 Peplace the timing chain and sprockets as required (see 
Saxtion 12). 


een 


7 Valve covers - removal and installation 
a 


Peter to illustrations 7.9 and 7.71 


Removal 

4 Remove the air cleaner and intake duct assembly. 

2 Remove the crankcase ventilation hoses and Jines where applica- 
ple. Make sure that all lines and hoses have been removed from the 
yalve covers and position them out of the way. 

3 On the 5.2L Lightning engine only, remove the upper intake mani- 
fold assembly (see Chapter 4). Note: Only perform this step if you're 
removing the right side valve cover. 

4. Diseonnect the spark plug wires. Mark them so they can be in- 
stalled in their original locations. 


7.9 The valve cover is held in place with 
several bolts (arrows) 


7.11 Being careful not to damage the 

mating surface of the head, carefully 

remove the valve cover gasket with a 
gasket scraper or putty knife 


Remove the left or right side engine lifting eyes if necessary for 2B 


5 
SBE 
6 If necessary, remove the air injection valves and hoses and posi- 
tion them out of the way (see Chapter 6). 

7 On some models it is necessary to remove the air conditioning 
cornpressor for clearance. If this is the case, refer to Chapter 3 and un- 
bott the air conditioning compressor and position it aside. Warning: 
The air conditioning system is under pressure. Don’t disconnect the 
hoses. 

8 Mark and detach any vacuum hoses, electrical connectors or 
wiring harnesses that would interfere with removal of the valve 
coves). 

9 Remove the valve cover retaining bolts (see iNustration). 

10 Remove the valve coverls). ff the cover sticks, knock it Joose with 
a hammer and a biock of wood. ff it is still stuck, carefully pry the cover 
off, but be very careful not to distort the sealing surface of the cover. 
11. Remove all old gasket material and sealant from the valve cover 
and cylinder head gasket surfaces (see iNustration). 


Installation 

12 Make sure the gasket surfaces of the valve covers are flat and 
smooth, particularly around the bolt holes. Use a hammer and a block 
of wood to flatten them out if they are deformed. 

13 Attach a new valve cover gasket to the cover. Notice that there 
are tabs provided in the cover to retain the gasket. It may be necessary 
to apply RTV sealant to the corners of the cover to retain the gasket 
there. 

14 Install the valve cover onto the cylinder head, making sure that 
the bolt holes are aligned correctly. 

15 install the valve cover retaining bolts finger tight. 

16 Tighten the retaining botts, a little at a time, to the torque listed in 
this Chapter’s Specifications. Caution: Do not overtighten the bolts or 
the valve covers will warp and the gaskets will be pushed out of posi- 
tion, resulting in leaks. 

17. The remainder of the installation procedure is the reverse of re- 
moval. 

18 Start the engine and run it until it reaches normal operating tem- 
perature, then check for leaks. 


aaa 
8 Rocker arms and pushrods - removal and installation 
a 


Refer to illustration 8.4 


Removal 

1 Remove the valve covers as described in Section 7. 

2 ff you’re removing the rocker arms, remove the rocker arm ful- 
crum bolts (see illustration 7.2b in Chapter 2, Part A). 

2 Remove the oil deflectors (if equipped), fulcrums, fulcrum guides 
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8.4 Loosen the nut or bolt (arrow) and pivot the rocker arm to 
the side to remove the pushrod 


(if equipped) and the rocker arms. Keep the rocker arms and fulcrums 
in order so that they may be installed in their original positions and ori- 
entation. 

4 If only the pushrods are being removed, loosen the fulcrum retain- 
ing bolts and rotate the rocker arms out of the way of the pushrods. 
Simply lift the pushrods from their holes in the cylinder head ‘see illus- 
tration). Keep the pushrods in order so that they may be installed in 
their original positions and orientation (see illustration 7.4 in Chap- 
ter 2, Part A). 

5 Inspect the rocker arms and pushrods as described in Chapter 2, 
Part D. 


Installation 

6 Apply engine oil or assembly lube to the top of the valve stem and 
the pushrod guide in the cylinder head. 

7 — Apply engine oil to the rocker arm fulcrum seat and the fulerum 
seat socket in the rocker arm. 

8 Install the pushrods in the correct positions, with lubricant applied 
to both ends. 

9 Install the fulcrum guides (if equipped), rocker arms, fulcrums, oil 
deflectors (if equipped) and fulcrum bolts. 

10 Tighten the fulcrum bolts to the torque listed in this Chapter’s 
Specifications. 

11. If components were replaced, check the valve clearances (see 
Chapter 2, Part D). If necessary, install a longer or shorter pushrod. 

12 Install the valve covers as described in Section 7. 

13 Start the engine and check for oil leaks. 


9 Intake manifold - removal and installation 


Refer to illustrations 9.37, 9.38, 9.41, 9.43a and 9.43b 


Removal 


Carbureted models 


1 Drain the cooling system (see Chapter 4). 

2 Remove the air cleaner and intake duct assemblies (see Chapter 4). 
3 Carefully mark and detach any emissions control connections at 
the air cleaner. 

4 Disconnect the upper radiator hose from the thermostat housing 
(see Chapter 3). 

5 Disconnect the heater hose and the water pump by-pass hose at 
the intake manifold connections (see Chapter 3). 

6 If you’re working on a 7.5L engine, remove the right vaive cover 
(see Section 7). 

7 Mark and disconnect the spark plug wires at the spark plugs. Re- 
move the distributor cap together with the spark plug wires. 

8 Disconnect the primary (low voltage) wires from the coil and mark 
them so they can be reinstalled correctly (see Chapter 5). 

9 Remove the coil mounting bracket and mounting bolt (see Chap- 
ter 5). 
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9.37 Typical RTV sealant application details for intake 
manifold installation 


10 Remove the carburetor fuel inlet line from the carburetor and po- 
sition it out of the way. It may be necessary to disconnect the line or 
loosen it at the fuel pump in order to perform this operation if the line is 
constructed of steel (see Chapter 4). 

11. Disconnect the vacuum advance hoseis) from the distributor and 
mark them for proper installation (see Chapter 5). 

12 Remove the distributor (see Chapter 5). 

13. Remove the wire{s) from any sensors mounted in the intake mani- 
fold and/or the upper thermostat housing. 

14 Remove the accelerator cable or linkage connection at the carbu- 
retor (see Chapter 4). 

15 Remove the kickdown cable at the carburetor if the vehicle is 
equipped with an automatic transmission (see Chapter 7). 

16 Remove the pull cable and activating unit from the intake mani- 
fold if the vehicle is equipped with cruise control. 

17 Remove the vacuum hose leading to the power brake booster 
from the intake manifold. Secure this hose to the firewall out of the way. 
18 Remove the carburetor from the intake manifold if the carburetor 
is to be serviced separately (see Chapter 4). 

19 Remove any wiring leading to components located on the intake 
manifold. Locate the wires where they won't be damaged. 

20 Disconnect the crankcase vent hose leading from the manifold to 
the valve cover. 


Fuel-injected models 


21 Remove the upper intake manifold (see Chapter 4). 

22 Drain the cooling system (see Chapter 3). 

23 Remove the distributor (see Chapter 5). 

24 Label and disconnect all electrical harness connectors from lower 
intake manifold sensors and attached solenoids. 

25 Label! and disconnect any vacuum hoses from the lower intake 
manifold. 

26 Disconnect the fuel supply and retum lines from the fuel rail and 
disconnect the fuel injector electrical connectors (see Chapter 4). 

27 Remove the oxygen sensor ground wire from the intake manifold 
stud. Py 

28 Remove the upper radiator hose from the thermostat housing. 

29 Remove the bypass and outlet hoses from the intake manifold, 
30 Remove the coil/solenoid bracket assembly and position it out of 
the way (see Chapter 5). 


All engines 


- . the bolts retaining the intake manifold to the cylinder 
eads. 

32 Attach the lifting hooks at opposite corners and lift the intake 
manifold from the engine using an engine hoist. If a hoist isn’t avail- 
able, have an assistant help you lift the manifold off. Note: /t may be 
necessary to pry the intake manifold away from the cylinder heacls but 
be careful to avoid damaging the mating surfaces. 

33 Clean the mating surfaces of the intake manifold and cylinder 
heads. Take care not to get any material down into the intake ports 

34 Remove the end gaskets from the top of the engine block. 
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9.38 Position the new manifold end seals carefully on the 
engine block - if necessary, use a small amount of 
sealant to hold them in place 


35 Remove the oil gallery splash pan from the engine (if so 
equipped). 


Installation 

36 If the manifold was disassembled, reassemble it by reversing the 
disassembly procedure. When installing the temperature sending unit, 
coat the threads with electrical conductive sealant and coat the ther- 
mostat gasket with a thin film of RTV sealant. 

37 Apply a 1/8 inch diameter bead of RTV sealant to the mating 
points at the junctions of the cylinder heads and engine block (see il- 
lustration). 

38 Position the new manifold end seals (sometimes called ridge 
seals) carefully on the engine block (see illustration). If necessary, use 
a small amount of sealant to hold in place. 

39 Position the intake manifold gaskets on the cylinder heads with 
the interlocking alignment tabs engaged correctly into the end seals. 
Be sure that all of the holes in the gasket are aligned with the corre- 
sponding holes in the cylinder heads. Some gaskets will be marked 
“ERONT” or “THIS SIDE UP.” Gaskets manufactured by Ford may only 
have a small Ford emblem on them. If this is the case, install the gas- 
kets with the emblem facing the cylinder head. Some models use a 
combination valley cover/gasket assembly. 

40 Apply a 1/16-inch diameter bead of RTV sealant again to the in- 
terlocking corners of the intake manifold gasket and end seal (see il- 
lustration 9.37). 

41 If necessary, install locating pins into opposite corners to aid in 
manifold installation (see illustration). 

42 ° Lower the intake manifold into position using either a lift or an 
assistant, being careful not to disturb the gaskets. After the manifold is 
in place, run a finger around the seal area to make sure that the seals 
are in place. If the seals are not in place, remove the manifold and 
reposition the seals. 

43 Install the intake manifold retaining bolts. Tighten the bolts in the 
sequence shown (see illustrations) in three steps, to the torque listed 
in this Chapter’s Specifications. 

44 Install the remaining components in the reverse order of removal. 
45 Refill the cooling system (see Chapter 1). 

46 Start and run the engine and allow it to reach operating tempera- 
ture. After it has reached operating temperature, check carefully for 


leaks. 
47 Check the ignition timing and adjust it, if necessary (see Chapter 5). 
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9.41 Typical late model 5.0/5.8L lower intake manifold installation 


details - note the locating pins to help align the manifold 
as it is lowered onto the engine 
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9.43a Intake manifold bolt tightening sequence - 
small block engines 


9.43b Intake manifold bolt tightening sequence - 
big block (7.5L) engine 
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tabs (arrows) - bend these down before removing the 
bolts (use new locking tabs on installation, bending 
the tabs up to lock the bolts in place 


10 Exhaust manifold - removal and installation 


Refer to illustration 10.13 


Removal 


Carbureted models 


1. If the right side exhaust manifold is being removed. remove the ai 
cleaner, intake duct and heat duct. 

2 If the left side exhaust manifold is being removed from a 351M 
or 400 engine. remove the engine oil filter. Remove the cruise control 
bracket (if so equipped). and. on all engines except the 460 (7.5L), re- 
move the oi! dipstich and tube assembly. 

3 On vehicles equipped with a column salector and automatic 
transmission, disconnect the cross lever shaft for the automatic trans- 
mission selector to provide the clearance necessary to remove the 
manifold, 


EFI models 


4 If you're removing the right side manifold, remove the air cleaner 
and intake duct. 

Gi On the right side manifold. remove the upper intake manifold-to- 
exhaust manifold support bracket (5.0L and 5.8L engines only). 

6 On the right side manifold, remove the engine and’or transmis- 
sion dipstick tube brackets) as applicable. 

7 Also on the right side manifold, remove the EGR tube (5.8L engine 
only). 

8 On the left side manifold. remove the EGR tube (7.5L engine only). 
9 On the left side manifold. remove the engine oil dipstick tube 
bracket if equipped. 

10 On either manifold. remove the thermal reactor manifold, if 
equipped. 


All models 


11 Disconnect the retaining bolts holding the exhaust pipe(s) to the 
exhaust manifoldis) (see Chapter 4). 

12 Remove the spark plug wires and heat shields if so equipped. 

13 Remove the exhaust manifold retaining bolts. lifting eyes and nuts 
(see illustration). Note: Keeo track of parts location and bolt lengths 
so they may be reinstalled in their onginal positio-s 

14 Remove the exhaust manifold. 

15 Clean the mating surfaces of the exhaust manifold and the cylin- 
der head. 

16 Clean the mounting flange of the exhaust manifold and the ex- 
haust pipe. 


Installation 
17 Apply graphite grease to the mating surface of the exhaust mani- 
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11.15 Correct allgnment of the crankshaft and the camshatt 
sprocket timing marks (arrows) 


fold and cytinder head all except $.8L Lightning engines). 

18 On the §.8b Lightning, install a new exhaust manitold gasket. 

19 Position the exhaust manifold on the head and install the attach- 
INd bolts. Tighten the belts to the torque fisted in this Chapter’s Speci- 
tications in three steps. working trom the center to the ends. 

20 sIf so equipped. install the spark plug haat shields and lifting eves, 
2t The remainder of installation is the reverse of removal. 

22 Start the engine and check for exhaust leaks. 


11. Timing cover and chain - removal and installation 


Removal 


Carbureted models only 
1 Remove and plug the fuel inlet line at the fuel pump. 


2 Disconnect the fuel line at the carburetor. Remove the fuel feed 
line from the fuel pump. 


3 Remove the fuel pump jsee Chapter 4). 


All models 


4 Remove the radiator jsee Chapter 3). 
5 Remove the water pump (see Chapter 38). 
6 Remove the bolts and washers retaining the crankshaft Pulley to 
the vibration damper. Remove the crankshaft pulley. 

Remove the large bolt and washer retaining the vibration damper 
to the crankshaft. 
8 Remove the vibration damper with a Puller (Ford tool no. 
TS8P-6316-D or equivalent) (see illustration 8.7 in Chapter 2, Part A). 
9 Remove the damper key and crankshaft pulley spacer if 
equipped, 
10 Remove the oil pan-to-front cover bolts. 
11 Remove the retaining bolts holding the timing cover to the engine 
block. : 
12 Use a thin bladed knife or similar too! to cut the oil pan seal flush 
with the engine block mating surface. 
13 Remove the timing cover, 
14. Check the timing chain deflection {see Chapter 2. Part D), tf the 
deflection exceeds the Specifications, the timing chain and sprockets 
will need replacement with new parts. 
1S If the timing chain and sprockets are being removed, tum the en- 
gine until the timing marks are aligned (see illustration). 
16 Remove the camshaft sprocket retaining batt, washer, fuel pump 
eccentric (two-piece on early 460 [7.5L)} engines) if equipped and front 
oil slinger (if present) from the crankshaft. 
17 Slide the timing chain and sprockets forward and off of the 
camshaft and crankshaft as an assembly (see illustration). Warning: 
Do not rotate the crankshaft or the camshaf Whtie he timing chain is 
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124 Roller lifter guide plate and retainer locations 
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12 Lifters and camshaft - removal and installation 


ee 


Rieter to illustrations 12.4, 12.6, 12.14 and 12.17 


Removal 


f the engine is equipped with roller litters. remove the lifter guide 
retainer and iter quides (see illustration). Mark the location of eact 
Wer guode so they can be ret: rned to their ongina) locations 
5 Remove the valve iifters from the engine with a magnet if there is 

: iid fiers in 
car De reUenNes to their SVQINE) WE 
& ff the iffters arestuck in their bores. you will have to obtain a spe- 
ned for grasping ifters internally and work them out (see 
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12.6 The lifters in an engine that has 
accumulated many miles may have to be 
removed with a special tool - be sure to 
store the lifters in an organized manner to 
make sure they’re reinstalled in their 
original locations 


7 Inspect the lifters as described in Chapter 2, Part D. If no further 
disassembly is required, proceed to Step 25. 


Camshaft 


8 Rotate engine to TDC compression for the number one cylinder 
(see Section 3) and remove the distributor (see Chapter 5). 

9 Remove the valve lifters as described in this Section. 

10 Remove the radiator and condenser (if equipped) (see Chapter 3). 
11. Remove the timing cover (see Section 11). 

12 Prior to removing camshaft, check camshaft endplay and timing 
chain for wear (see Chapter 2, Part D). If measurements indicate worn 
components, replace as required during reassembly. 

13 Remove the timing chain and sprockets (see Section 114). 

14 Remove the bolts securing the camshaft thrust plate to the engine 
block (see illustration). 

15 Carefully withdraw the camshaft from the engine block, being 
careful that the lobes do not catch on the camshaft bearings (they can 
scrape and damage them easily). Note: Do not rotate the engine until 
re-installation is complete. 

16 Perform camshaft and bearing inspections (see Chapter 2, Part 
D). If measurements indicate worn components, replace as required 
during reassembly. 


Installation 
Camshaft 


17 Lubricate the camshaft journals and lobes with camshaft installa- 
tion lube (see illustration). 

18 Slide the camshaft into position, being careful not to scrape or 
nick the bearings. 

19 Install the camshaft thrust plate. Tighten the thrust plate bolts to 
the torque listed in this Chapter’s Specifications. Note: /f camshaft 
endplay was excessive during wear checks, install an appropriately 
sized thrust plate prior to sprocket installation. 

20 Check the camshaft endplay (see Chapter 2, Part D). 

21 If the endplay is excessive, check the spacer for correct installa- 
tion before it is removed. If the spacer is installed correctly, replace the 
thrust plate. Notice that the thrust plate has a groove on it; it should 
face in on all engines. 


Lifters 


22 Lubricate the bottom of the lifters with engine assembly lube and 
install them into their original bores (if the same lifters are being in- 
stalled). 

23 The remainder of installation is the reverse of removal. 

24 Start the engine and check for oil and fuel leaks. 

25 Adjust the ignition timing as described in Chapter 5. 


12.14 Some models use T-30 Torx 
screws to retain the camshaft thrust 
plate (arrows) 


12.17 Be sure to apply camshaft 
installation lube or engine assembly 
lube to the lobes and journals prior 
to installation 


13 Cylinder heads - removal and installation 


Refer to illustration 13.23 
Caution: The engine must be completely cool before beginning this 
operation. 


Removal 


Carbureted models 


1 Disconnect the cable from the negative terminal of the battery. 

2 If the left cylinder head is being removed on a vehicle equipped 
with air conditioning, remove the compressor and support it securely 
to the side of the engine compartment. Warning: The air conditioning 
system is under high pressure. Do not disconnect the hoses, as serious 
injury or damage to the system will result. 

3 If the left cylinder head is being removed and the vehicle is 
equipped with power steering, remove the power steering bracket re- 
taining bolt from the left cylinder head. Position the power steering 
pump out of the way so it will not leak fluid. 

4 If the right cylinder head is being removed, remove the alternator 
mounting bracket through-bolt. 

5 Remove the air cleaner inlet tube (if so equipped) from the right 
cylinder head. 

6 Remove the ground wire connected to the rear of the cylinder 
head. 


EFI models 


7 Disconnect the cable from the negative terminal of the battery. 

8 If left cylinder head is being removed, remove the air conditioning 
compressor/power steering bracket at the front of the engine, complete 
with accessories. If necessary, remove compressor from bracket. 
Warning: The air conditioning system is under high pressure. Do not 
rit the hoses, as serious injury or damage to the system will re- 
sult. 

9 If left cylinder head is being removed, remove oil dipstick and 
tube assembly and speed control bracket, if equipped. 

10 If right cylinder head is being removed, disconnect the alternator 
wiring harness and air pump hoses. Remove alternator/air pump 
bracket at front of engine, complete with accessories. 


Ali Models 


11 Remove the intake manifold (see Section 9). 

12 Remove the valve cover(s) (see section 7), 

13 Remove the rocker arms and pushrods (see Section 8). 
14 Remove exhaust manifold(s) (see Section 10). 


15 If equipped, disconnect thermactor air supply tubes from rear of 
head. 
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13.23 Cylinder head bolt TIGHTENING sequence 


16 Loosen the cylinder head retaining bolts by reversing the order 
shown in the tightening sequence diagram (see illustration 13.23), 
then remove the bolts from the heads. Keep them in order so they can 
be installed in their original locations. 

17 Using a hoist (or an assistant), carefully remove the cylinder head 
from the block, using care to avoid damaging the gasket mating sur- 
faces. 

18 If necessary, inspect the cylinder head and components. Be sure 
to check the cylinder head and block deck for flatness (see Chapter 2, 
Part D). 


Installation 

19 Make sure the cylinder head and engine block mating surfaces 
are clean, flat and prepared properly for the new cylinder head gasket. 
20 Position the head gasket over the dowel pins on the block. Make 
sure that the head gasket is facing the right direction and that the cor- 
rect surface is exposed. Gaskets are sometimes marked ‘front’ and 
‘top’ to help clarify their installation position. 

21 Using a hoist (or an assistant), carefully lower the cylinder head(s) 
into place on the block in the correct position. Take care not to move 
the head sideways or scrape it across the biock as it can dislodge the 
gasket and/or damage the gasket surfaces. 

22 Coat the cylinder head retaining bolts with light engine oil and 
thread the bolts into the engine block through the head. 

23 . Tighten the bolts in the sequence shown (see illustration), in two 
or three steps, to the torque listed in this Chapter’s Specifications. 

24 The remainder of the installation procedure is the reverse of re- 
moval. 

25 Start and run the engine and check it carefully for leaks and un- 
usual noises. 

26 Check and adjust the ignition timing (see Chapter 5) 


El 


14 Oil pan - removal and installation 
nn 


Refer to illustration 14.24 and 14.25 


Removal 


7.5L models only 

1 Remove the oil dipstick tube and bracket. 

2 Disconnect the throttle body linkages, wiring and vacuum hoses 
to allow the engine to be raised (see Chapter 4). 

3. Remove the fuel supply and return lines from fuel rail (see Chap- 
ter 4). 

4 ers the power steering pump and air conditioning compres- 
sor from bracket to allow the engine to be raised (see Chapter 3). 

5 Remove the manual shift and kickdown linkage from automatic 
transmission to allow the engine to be raised (see Chapter 7). 

6 Remove the driveshaft from the transmission to allow the engine 
to be raised (see Chapter 8). 


All models 

7 Disconnect the negative battery cable from the battery. 

8 _ If you’re working in a 5.0L or 5.8L engine with fuel-injection, re- 
move the upper intake manifold (plenum) (see Chapter 4). 

9 Drain the engine oil (see Chapter 1). Drain the cooling system 
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14.24 Scrape away all traces of gasket material and sealant, then 
clean the gasket surfaces with lacquer thinner or acetone 


14.25 Typical V8 engine oil pan gaskets and seals (later 
models use a one-piece gasket) 


(see Chapter 3). 

10 Remove the radiator (as described in Chapter 3). Note: This oper- 
ation is required so that the radiator is not damaged by the engine 
when it is raised form its mounts. 

41. Raise the vehicle and support it securely on jack stands. 

12 Remove the engine front insulator-to-support bracket retaining 
nuts and washers (see Section 19). 

13 Disconnect the exhaust pipes from exhaust manifolds to allow the 
engine to be raised (see Chapter 4). 

44 Place a thick wooden block between the jack and the oil pan and 
raise the front of the engine with a jack. Caution: Verify that all cables, 
wiring and hoses between engine and vehicle have enough service 
slack to avoid damage. 

15 Onall engines except 7.5L, raise engine only far enough to facili- 
tate pan removal. 

16 On 7.5L engine, raise engine until the transmission bellhousing 
contacts the floor pan (minimum of four inches). 

17 Place wood blocks between the front support insulators and the 
support brackets to maintain the engine in the raised position. 

18 Lower the engine onto the spacer blocks and remove the jack. 

19 Remove the oil pan attaching bolts. 

20 Lower the pan to the crossmember. 

21 On5.0 and 5.8L engines, remove the two oil pump inlet tube-to- 
oil pump retaining bolts and washers and inlet tube support brace fas- 
tener (see Section 16). Let inlet tube drop into pan. 

22 On7.5L engine, remove entire pump from block (see Section 16). 
Let pump and pickup drop into pan. 

23 Remove the oil pan from the vehicle. It may be necessary to ro- 
tate the crankshaft so the counterweights clear the pan. 

24 Clean all gasket material from the mating surfaces of the engine 
block and the pan (see illustration). 


Installation 
25 Apply a thin, even coat of RTV sealant to both sides of the gas- 
ket(s). A small amount of RTV sealant at each mating junction will help 
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Oil Pump Screen and 
Cover Assembly 
(typical) 


Gasket 


Oil Pump 
Assembly 


Intermediate 
Driveshaft 
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15.2 Typical oil pump installation detaiis 


prevent any leaks from these critical spots. Install the gaskets and 
seals on the pan (see illustration). Note: Later models use one-piece 
gaskets. 

26 On 5.0 and 5.8L engines, clean the oil pump pick-up tube and 
screen assembly and place it in the oil pan. 

27 On the 7.5L engine, clean the inlet tube screen and prime the oil 
pump (see Section 15). Place the primed pump and pick-up tube in oil 
pan. 

28 Position the oil pan underneath the engine. 

29 On 5.0 and 5.8L engines, lift the inlet tube and screen assembly 
from the oil pan and secure it to the oil pump with a new gasket. 
Tighten the two retaining bolts to the proper torque. 

30 On the7.5L engine, install the pump and pickup tube to the block 
(see Section 15). 

31 Attach the oil pan to the engine block and install the retaining 
bolts. Tighten the bolts to the torque listed in this Chapter’s Specifica- 
tions, starting from the center and working out in each direction. 

32 Raise the engine with a jack and a block of wood underneath the 
oil pan and remove the wood spacers previously installed under the 
support brackets. 

33 Lower the engine to the correct installed position and connect the 
engine mounts (see Section 18). 

34 The remainder of installation is the reverse of removal. 

35 Fill the cooling system with coolant and check for leaks. 

36 Fill the engine with oil (see Chapter 1) and connect the negative 
battery cable. 

37 Start the engine and check carefully for leaks at the oil pan gasket 
sealing surfaces. 


15 Oil pump - removal and installation 


Refer to illustration 15.2 

1 Remove the oil pan as described in Section 14. 

2 Remove the bolts retaining the oil pump and support brace to the 
block (see illustration). 

3 Remove the oil pump and pick-up tube assembly. 

4 Clean the mating surfaces of the oil pump and the block. 

5 Inspect the oil pump as described in Chapter 2, Part D. 

6: Before installation, prime the pump by filling the inlet opening with 
oil and rotating the pump shaft until the oil spurts out of the outlet. 


16.7 Achisel and hammer must be used to work the seal out of 
the timing chain cover - be very careful not to damage 
the cover or nick the crankshaft! 


7 Attach the oil pump to the engine block using the two retaining 
bolts. 
8 Tighten the bolts to the torque listed in this Chapter’s Specifiea- 


tions. 
9 Install the oil pan (see Section 15). 


16 Crankshaft oil seals - replacement 


Refer to illustrations 16.7, 16.9, 16.17, 16.23 and 16.26 


Front oil seal 

1 Drain the cooling system (see Chapter 1). 

2 Remove the fan shroud and the radiator (see Chapter 3). 

3 Remove the fan and pulley (see Chapter 3). 

4 On7.5b engines, remove remaining drivebelt. 

5 Remove the large bolt and washer from the crankshaft nose. It 
may be necessary to prevent the crankshaft from rotating by putting 
the transmission in gear (if the engine is still in the vehicle) or by hold- 
ing the flywheel or crankshaft flange with a suitable tool (if the engine is 
out of the vehicle). 

6 Remove the vibration damper using a suitable puller Ford no. 
D80L-552-A (5.0 and 5.8L), T58P-6316-D (7.5L only) or equivalent (see 
illustration 8.7 in Chapter 2, Part A). 

7 Remove the seal from the timing cover by carefully tapping it out 
with a chisel and hammer (see illustration). 

8 Clean out the recess in the cover. 

9 Coat the outer edge of the new seal with motor oil and install it 
using the special tool (Ford no. T70P-6B070-A or equivalent). As an al- 
ternative, a large socket or piece of pipe can be used to push the new 
seal in (see illustration). However, use extreme caution as the seal 
can be damaged easily with this method. Drive in the seal until it is fully 
seated in the recess. Make sure that the spring is properly positioned 
within the seal. 

10 Lubricate the nose of the crankshaft, the inner hub of the vibration 
damper and the seal surface with engine oil. 

11. Apply RTV sealant to the inside keyway of the damper hub. 

12 Align the damper keyway with the key on the crankshaft and in- 
stall the damper using installation tool Ford no. T79T-6316-A (5.0 
and 5.8L), T52L-6306-AEE (7.5L) or equivalent. 

13 Install the bolt and washer retaining the damper and tighten it to 
the torque listed in this Chapter’s Specifications. 

14 The remainder of installation is the reverse of removal. 

15 _ Fill the engine with oil (if the oil has been drained) and coolant (see 
Chapter 1). 

16 Start and operate the engine at a fast idle and check for leaks of 
any type. 


Rear main oil seal 
Note: A// V8 engines through 1983 used a two-piece rear main oil seal. 
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16.9 Clean the bore, then apply a small amount of oil to the outer 

edge of the new seal and drive it squarely into the opening with a 

large socket and a hammer - don’t damage the seal in the 
process and make sure it’s completely seated 


In 1984, a one-piece seal was used on all models, except the 7.5L en- 
gine, which continues to use a two-piece seal. If you're unsure which 
type you have, check with a dealership parts department for clarifica- 
tion. 


One-piece rear main oil seal 


17 See Chapter 2, Part A for the procedure, but use seal installation 
tool T82L-6701-A (or equivalent and use the flywheel torque specifica- 
tions listed in this Chapter (see illustration). 


Two-piece rear main oil seal 

18 Remove the oil pan to gain access to the seal (see Section 14). 
149 Loosen the main bearing cap bolts slightly to allow the crankshaft 
to drop no more than 1/32-inch. 

20 Remove the rear main bearing cap and detach the oil seal from 
the cap. To remove the portion of the rear main seal housed in the 
block, install a small sheet metal screw in one end of the seal and pull 
on the screw to rotate the seal out of the groove. Exercise extreme 
caution during this procedure to prevent scratching or damaging the 
crankshaft seal surfaces. 

21 Carefully clean the seal grooves in the cap and block with a brush 
dipped in solvent. 

22 Dip both new seal halves in clean engine oil. 

23 Carefully install the upper seal (engine block) into the groove with 
the lip of the seal toward the front of the engine. It will be necessary 
to rotate it into the seal seat. Make sure that 3/8 inch of the seal 
protrudes on one side below the parting surface of the bearing cap 
(see illustration). 


fat 
FRONT OF ENGINE 


LUBRICATE SEAL AND SEAL 
MATING SURFACE WITH OIL 


CYLINDER BLOCK 


SEAL INSTALLER 


SEAL (INSTALL 
WITH SPRING SIDE 
TOWARD ENGINE) 


NOTE: REAR FACE OF SEAL MUST BE WITHIN 
0.127mm (0.005-INCH) OF THE REAR FACE OF THE BLOCK 


16.17 One piece rear seals best installed using the tool shown, 
however, a properly sized seal driver will also work if used 
carefully - note the dimension to the rear face of the block 


i 


INSTALL SEAL WITH LIP 
TOWARDS FRONT OF ENGINE 


9.53mm 
(3/8 inch) 


SEAL HALVES TO PROTRUDE BEYOND 
PARTING FACES THIS DISTANCE TO FRONT 
ALLOW FOR CAP TO BLOCK ALIGNMENT OF ENGINE 


9.53mm 
(3/8 inch) 
VIEW LOOKING AT PARTING 


FACE OF SPLIT, LIP-TYPE 
CRANKSHAFT SEAL 


REAR FACE OF REAR 
MAIN BEARING CAP 
AND CYLINDER BLOCK 


416.23 Correct installation of the crankshaft rear oil seal 
for the two-piece seal 


24 Tighten all but the rear main bearing cap bolts to the torque listed 
in the Chapter 2, Part D Specifications. 

25 Install the lower seal into the rear bearing cap with the undercut 
side of the seal towards the front of the engine, allow the seal to pro- 
trude 3/8 inch above the parting surface on the opposite side of the 
upper protruding seal to properly mate with the upper seal (see illus- 
tration 16.23). 

26 Apply a thin coat of RTV sealant to the rear main bearing cap at 
the top of the mating surface and to the block surface (see illustra- 
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TO REAR FACE 
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REAR FACE 
OF BLOCK 


APPLY 1/16 IN BEAD OF SEALER IN 
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Sr 
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main bearing cap and 
block during rear seal 
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tion). Make sure that no sealant is permitted to get on the inside of the 
split lip seal. 

27 Install the rear main bearing cap and make sure that the parting 
surfaces of the seals meet each other as shown. 

28 Tighten the cap bolts to the torque listed in the Chapter 2, Part D 
Specifications, making sure that no sealant has worked its way forward 
of the seal side groove. 

29 Install the oil pan and oi! pump (see Sections 14 and 15). 

30 The remainder of the installation procedure is the reverse of re- 
moval. 

31 Fill the engine with oil and coolant (see Chapter 1). 

32 Start and operate the engine at a fast idle and check for leaks of 


any type. 


17 Flywheel - removal, inspection and installation 


Refer to the procedure described in Chapter 2, Part A, but use the 
torque values listed in this Chapter’s Specifications. 


18 Engine mounts - removal and installation 
ee 
1 Engine mounts seldom require attention, but broken or deterio- 
rated mounts should be replaced immediately or the added strain 
placed on the driveline components may cause damage. 

2 For the check and replacement procedure, refer to Chapter 2, 
Part A. 
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Specifications 
General 
Camshaft lobe lift 

ime Reco e scescecccseeecrecszssacesacoesccsecccorcvueceesopasessasssessonoconssovans 0.240 inch 

PSII UMMES ete eeeeec rec cnecceesterscucreiiareseseecccsrsssovocereresennsseassoreecesessves 0.241 inch 

Allowable lobe lift 10SS............-:ssercssscsssrssereesersenererersesrssenerenrseses 0.005 inch 

COUNTERCLOCKWISE 
FRONT G) Gm Cylinder locations and distributor 
OF VEHICLE @) rotation diagram 


v 


® CAP CLIP 


POSITION 
DISTRIBUTOR Firing order 1-4-2-5-3-6 
Torque specifications Ft-Ibs (unless otherwise indicated) 
Camshaft sprocket-to-camshaft DOIts ......---s-csssrsseressserenennerenersonts lSitoz2 
Timing cover-to-cylinder DIOCK DOItS ........cseresrsererensnrerensenenssnsenees ~ 15 to 22 
Oil pick-up tube-to-main bearing CAP NUTS .....-.--.eceeeesererseresseeerreres 30 to 40 
Oil pick-up tube DOMS..........eccssseressasscersrssrssessrseasencnscnscarenszessensees 15 to 22 
UP DANY HOMES 62-0 ..0.cce-nesnncvenssnersecsssevessesiennecncenvsnorsssevesasensonscrosenscoscen® 80 to 106 in-Ib 
Oil filter adapter-to-timing COVEF DONS ....-....reeereererreeesrerensncereresees 18 to 22 
Cylinder head bolts 
IN Pena UUU AES GURC xe ean ccc sssesondnasercenesnnsonevenscdssateensssbenceseer setts 
ey coe os 
ON craigs crescent ceo coe seen na sevenenwsnrerasencdsinssnaaiters 
OIA ons cevecsccsnscnnwensnateonnssenscscacenersoseoreseasoszesanencerensetencrontasarroses 
Nes setneetecensnaccysnasccncecenonucoscenennsrnconscussnntarsnscrannosroncstacserees® Back off all bolts 2 to 3 turns 
BN or ccle se ec ateecuscneresnagneszoxsenecacedsncenssoversssosonannseanreceeuseavecsersees Repeat Steps 1 through 4 
Rocker arm fulcrum-to-cylinder head bolt 
Ai cree cee cece rere otassonensennrooeroncavnesenrssnesorsesorensenssnaroneneterercccereraetes 60 to 132 in-lbs 
Wee caecaoncocrsceecncossanvonsursegansceterassacsansenanecrononsencsnanances® 18 to 26 
Intake MANIFOId DOItS .......-csececseeerseserseeeeserensneneseresesnanenscnsssnrenessees 
Valve Cover DOS .......:cesscecsssecsseserscerssssessasecercensesecsnsacnrcaresersenenees 36 to 61 in-Ib 
Flywheel-to-crankshaft DOIts ........----cssersssrneesnceneersernersnnctensncnnenenses 54 to 64 
Crankshaft pulley-to-damper DoIts .......----serecssrerreeserseseensnsnrenseres 20 to 28 
Crankshaft damper-to-crankshaft DOItS .....-...---csssereeeeererresereseresees 93 to 121 
Exhaust Manifold DOIS ........ecsecscsssrsresereeererssscnseenesasacecrenenenenesecess 15 to 22 
25 to 35 


Engine mount-to-crossMember DOIts ........2-e--csseseeererserreesrersnnenseees 
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COAT ALL BOLT THREADS 
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BEAD OF SEALER 


3.0-4,0mm (1/8 INCH) 
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ADHESIVE 
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2.13 Intake manifold installation details and bolt 
tightening sequence 


1 General information 


The 232 cubic inch V6 is similar to the V8s in construction and 
components used. However, important differences do exist. In the fol- 
lowing paragraphs, similarities and differences between the V6 and V8 
will be noted. 

Fuel is delivered by a mechanical fuel pump mounted on the right 
side of the front (timing) cover assembly. The carburetor is mounted on 
an aluminum manifold which is bolted to aluminum alloy cylinder 
heads. Service procedures related to these components remain similar 
to those for the V8. However, a spark plug thread service procedure is 
provided in the event damage should occur to these threads (see Sec- 
tion 6). 

The crankshaft is supported by four main bearings, with the num- 
ber three bearing designated as the thrust bearing. The crankpins are 
positioned to provide a power impulse every 120-degrees of crank- 
shaft rotation. This spacing, along with the necessary changes to 
camshaft lobe and distributor timing, provides smoothness of opera- 
tion and quietness comparable to a V8. 

The camshaft is also supported by four bearings. Thrust loads 
and endplay are timited by a thrust button and spring installed in the 
front of the camshaft. The spring-loaded button bears against the in- 
side surface of the timing cover with lubrication supplied by oil splash 
from the timing chain. Immediately behind the thrust button bore are 
the distributor drive gear and the fuel pump actuating eccentric. These 
are not separate components installed on the cam, but, like the lobes, 
are part of the camshaft casting. 

The configuration of the valve train is identical to that employed in 
the V8 and service procedures are the same. 

The rotary gear type oil pump, which develops the oil pressure 
necessary to force-feed the lubrication system, is located in the timing 
cover assembly. The pump driven gear is rotated by the distributor 
shaft through an intermediate shaft. 

Many of the component mating surfaces which are sealed with a 
gasket in V8 engines are sealed in the V6 with silicone rubber, or RTV 
(room temperature vulcanizing) sealant. The surfaces sealed in this 
manner in the V6 include the oil pan sides and front where they mate to 
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the cylinder block and timing cover: the thermostat housing-to-the in- 
take manifold; the valve covers-to-the cylinder head: both ends of the 
intake manifold-to-the cylinder block: along the rear main bearing cap 
and cylinder block parting line; and the thermactor air injection sec- 
ondary cover-to-the intake manifold. When applying this sealant, al- 
ways use the bead size specified and join the components within 15 
minutes of application. After that time, the sealant begins to “set-up” 
and its sealing effectiveness may be reduced. 

Because this engine is equipped with aluminum cylinder heads, a 
special corrosion inhibited coolant formulation is required to avoid ra- 
diator damage. 


ee 
2 Intake manifold - removal and installation 


Refer to illustration 2.13 

1 Drain the cooling system (see Chapter 1) and disconnect the Ga- 
ble from the negative battery terminal. 

2 Remove the carburetor (see Chapter 4). 

3 Remove the attaching bolts from the accelerator cable mounting 
bracket and position the cable so it will not interfere with manifold re- 
moval. 

4 If equipped with cruise control, disconnect the chain at the carbu- 
retor and remove the servo bracket assembly attaching nuts. Position 
the assembly so it will not interfere with manifold removal. 

5 _ Disconnect the upper radiator hose at the thermostat housing. 

6 Disconnect the coolant bypass hose at the manifold. 

7 Disconnect the heater tube at the intake manifold and remove the 
tube support bracket attaching nut. 

8 Disconnect the necessary electrical connectors. 

9 If equipped with air conditioning, remove the air compressor sup- 
port bracket attached to the left front intake manifold attaching bolt. 
10 Remove the EGR tube. Remove the three EGR spacer attaching 
screws from the manifold. 

11 With the EGR adapter and valve attached, work the EGR spacer 
loose from the manifold and remove the spacer and gasket. 

12 Remove the PCV line. 

13 Remove the intake manifold attaching bolts in the reverse order of 
the tightening sequence (see illustration). 

14 Remove the intake manifold. Note: The manifold is sealed at each 
end with RTV sealant. To break the seal, it may be necessary to pry on 
the front of the manifold with a prybar. If so, use care to prevent dam- 
age to the machined surfaces. 

15 Remove the manifold side gaskets. 

16 If the manifold is to be disassembled, remove the thermostat 
housing and thermostat, water temperature sending unit, thermactor 
check valve and all vacuum fittings. 

17 The heater outlet and water bypass tubes are pressed in and are 
not serviceable. If they are damaged, replace the manifold with a new 
one. 

18 If the intake manifold was disassembled. apply a coat of pipe 
sealant to the temperature sending unit, all vacuum fittings, the spark 
knock sensor/adapter (if so equipped) and the electric PVS (if so 
equipped) and install them in the manifold. 

19 Install the thermostat in the manifold with the outlet side up. 

20 Apply a 1/8-inch bead of RTV sealant to the thermostat housing 
and tighten it to the torque listed in the Chapter 3 Specifications. 

21 Install the thermactor check valve, using a new gasket in the man- 
ifold. 

22 Apply a dab of RTV sealant to each cylinder head mating surface 
in the indicated areas (see illustration 2.13) and press new intake 
manifold gaskets into place, using the locating pins. 

23 Apply a 1/8-inch bead of RTV sealant at each corner where the 
cylinder head joins the cylinder block and a 3/4-inch bead at each end 
of the cylinder block where the manifold seats against the block. 

24 Carefully lower the manifold into position on the cylinder block 
and cylinder heads. Use the locating pins to prevent smearing the 
sealant and causing gasket voids. 

25 Apply a thin coat of pipe sealant to the manifold attaching bolt 
threads and to the underside of the bolt heads. 

26 Install the 12 bolts and two stud bolts and tighten them in the nu- 
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merical sequence shown in illustration 2.13. The bolts should be tight- 
ened to the torque listed in this Chapter’s Specifications in three steps. 
27 \nstall the remaining components in the reverse order of removal. 
28 Fill the cooling system with the specified coolant (see Chapter 1). 
29 Start and run the engine and allow it to reach operating tempera- 
ture, checking carefully for leaks. 

30 Shut the engine off and retighten the manifold bolts while the en- 
gine is still warm. 


3 Exhaust manifold(s) - removal and installation 


Left (driver’s) side 

1 Remove the oil level dipstick tube support bracket. 

2 ‘ff equipped with a speed control, remove the air cleaner assembly 
and disconnect the servo chain at the carburetor. 

3 Remove the servo bracket attaching bolts and nuts and position 
the servo/bracket assembly out of the way. 

4 \f so equipped, disconnect the oxygen sensor at the electrical 
connector. 

Disconnect the spark plug wires. 

Raise the front of the vehicle and place it securely on jackstands. 
Remove the manifold-to-exhaust pipe attaching nuts. 

Remove the jackstands and lower the vehicle. 

Remove the exhaust manifold attaching bolts and the manifold. 
10 Installation is the reverse of removal. Note: When installing the at- 
- taching bolts, install the pilot bolt (lower front bolt on no. 5 cylinder) first. 
11. Aslight warpage in the exhaust manifold may cause a misalign- 
ment between the bolt holes in the head and manifold. If so, elongate 
the holes in the exhaust manifold as necessary to correct the misalign- 
ment, but do not elongate the pilot hole. 


Right (passenger’s) side 

12 Remove the air cleaner assembly and heat tube. 

43 Disconnect the thermactor hose from the downstream air tube 
check valve. 

14 Remove the downstream air tube bracket attaching bolt at the 
rear of the right cylinder head. 

15 Disconnect the coil secondary wire from the coil and the wires 
from the spark plugs. 

46 Remove the spark plugs and the outer heat shroud. 

17. Raise the front of the vehicle and place it securely on jackstands. 
148 Remove the transmission dipstick tube, if so equipped. 

419 Remove the manifold-to-exhaust pipe attaching nuts. 

20 Remove the jackstands and lower the vehicle. 

21 Remove the exhaust manifold attaching bolts, then remove the 
manifold, inner heat shroud and EGR tube as an assembly. 

22 Installation is the reverse of removal. If the bolt holes are mis- 
aligned, see Step 11, but do not elongate the pilot hole (lower rear bolt 
hole on no. 2 cylinder). 
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4. Valve covers- removal and installation 


4 Disconnect the spark plug wires. 

2 Remove the spark plug wire routing clips from the valve cover at- 
taching studs. 

3 If the left valve cover is being removed, remove the oil filler cap. If 
equipped with cruise control, reposition the air cleaner assembly and 
disconnect the servo chain at the carburetor. Remove the servo 
bracket attaching bolts and nuts, and position the servo/bracket as- 
sembly aside. 

4 If the right valve cover is being removed, reposition the air cleaner 
assembly and heat tube, remove the PCV valve, then disconnect and 
remove the thermactor diverter valve and hose assembly at the bypass 
valve downstream air tube and the engine mounted check valve. 

5 Remove the valve cover attaching screws. 

6 Loosen the RTV sealant by inserting a putty knife under the cover 
flange. Work the cover loose and remove it. Caution: Pry carefully, as 
the plastic valve covers will break if excessive force is applied. 

7 installation is the reverse of removal. Apply a 1/8 to 3/16-inch 
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5.24 Cylinder head installation details 


bead of RTV sealant to the valve cover before placing it on the head. 
Make sure the sealant fills the channel in the cover flange and make 
sure the installation is made within 15 minutes of the sealant applica- 
tion. 
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5 Cylinder head(s) - removal, inspection and installation 


i) ee i ee ee eee 
Refer to illustrations 5.24 and 5.28 


Removal 

4. Drain the engine coolant (see Chapter 1). 

2 Disconnect the cable from the negative battery terminal. 

3. Remove the air cleaner assembly, including the air intake duct 
and heat tube. 

4. Loosen the accessory drivebelt idler, then remove the drivebelt. 

5 If the left cylinder head is being removed, refer to Steps 6 through 
9 ana Steps 17 through 30. 

6 If equipped with power steering, remove the pump mounting 
bracket attaching bolts. 

7 Leaving the hoses connected, piace the pump/bracket assembly 
aside, making sure that it is in a position to prevent the fluid from leak- 
ing out. 

8 If equipped with air conditioning, remove the mounting bracket 
attaching bolts. 

9 Leaving the hoses connected, position the compressor aside. 
Warning: Under no circumstances should the air conditioning hoses 
be disconnected except by an authorized air conditioning service tech- 
nician, as personal injury and equipment damage may result. 

10 If the right cylinder head is being removed, refer to Steps 11 
through 30. 

41. Disconnect the thermactor diverter valve and hose assembly at 
the bypass valve and downstream air tube, then remove the assembly. 
12 Remove the accessory drive idler. 

13. Remove the alternator. 

14 Remove the thermactor pump pulley and pump. 

15 Remove the alternator bracket. 

16 Remove the PCV valve. 

17 Remove the intake manifold (see Section 2). 

18 Remove the valve cover(s) (see Section 4). 

419 Remove the exhaust manifold(s) (see Section 3). 

20 Remove the pushrods (see Chapter 2, Part B), making sure to 
note the position of each rod. 

21 Remove the cylinder head attaching bolts, then remove the cylin- 
der head(s). Discard the bolts, since new ones must be installed upon 
installation. : 

22 Remove and discard the old cylinder head gasket(s). 

23 See Chapter 2, Part D for the cylinder head disassembly and in- 
spection procedures. 


Installation 

24 Position new head gasket(s) on the cylinder block using the dow- 
els for alignment (see illustration). 

25 Position the head(s) on the block. 

26 Apply a thin coat of pipe sealant to the threads of the short cylin- 
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5.28 Cylinder head bolt TIGHTENING sequence 
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8.27 Timing cover bolt locations and tightening sequence 


der head bolts (nearest to the exhaust manifold). Do not apply sealant 
to the long bolts. 

27 Lightly oil the cylinder head bolt flat washers and install the flat 
washers and cylinder head bolts. Caution: Always use new cylinder 
head bolts. 

28 Tighten the attaching bolts in the proper sequence (see itlustra- 
tion), following the torque values listed in this Chapter’s Specifica- 
tions. 

29 The remaining installation steps are the reverse of those for re- 
moval. Make sure to use the proper coolant (see Chapter 3) when refill- 
ing the cooling system. 

30 Change the engine oil and filter (see Chapter 1). 

31 Start the engine and check for leaks. 


6 Spark plug thread repair 


A special kit, the Ford Tapersert Installation Kit 08-0001 (or its 
equivalent) is required for this procedure and the cylinder head with the 
damaged threads must be removed from the engine, as the procedure 
involves the cutting of new threads (a process which produces metal 
chips). Performing this procedure with the cylinder head on the engine 
will cause metal chips to fall into the cylinder, resulting in damage to 
the cylinder wall when the engine is started. This procedure is best 
performed by an automotive machine shop. 


7 Timing chain wear - check 


Refer to Chapter 2B, Section 6, for the timing chain wear check 
procedure. 


8 Timing cover and timing chain - removal and installation 


Refer to illustration 8.27 


Removal 

1 Disconnect the cable from the negative battery terminal. Position 
the engine at TDC compression for the number one cylinder (see 
Chapter 2, Part B). 

Drain the cooling system and the engine oil (see Chapter 1). 
Remove the air cleaner assembly and air intake duct. 

Remove the fan shroud attaching screws. 

Remove the fan/clutch assembly attaching bolts. 

Remove the fan/clutch assembly and shroud (see Chapter 3). 
Loosen the accessory drivebelt idler pulley. 

Remove the drivebelt. 
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9 Remove the water pump pulley (see Chapter 3). 

10 If equipped with power steering, remove the pump mounting 
bracket attaching bolts. 

11 Leaving the hoses connected, place the pump bracket assembly 
aside, making sure that it is in a position that prevents the fluid from 
leaking out. 

12 If equipped with air conditioning, remove the compressor front 
support bracket, leaving the compressor in place. Warning: Do not at- 
tempt to disconnect the air conditioning hoses, as personal injury 
and/or equipment damage may result. 

13 Disconnect the engine coolant bypass hose at the water pump. 
14 Disconnect the heater hose at the water pump. 

15 Disconnect the radiator upper hose at the thermostat housing. 

16 Disconnect the coil wire from the distributor cap, ther remove the 
cap with the spark plug wires attached. 

17 Remove the distributor hold-down clamp and lift the distributor 
out of the timing cover. 

18 Raise the vehicle and place it securely on jackstands. 

19 Remove the crankshaft damper, using a puller that bears on the 
hub of the damper. 

20 Remove the fuel pump shield, if so equipped. 

21 Disconnect the fuel pump-to-carburetor fuel line at the fue! pump. 
22 Remove the fuel pump attaching bolts, pull the pump out of the 
timing cover and lay the pump aside with the flexible line attached. 

23 Remove the oil filter. 

24 Disconnect the radiator lower hose at the water pump. 

25 Remove the oil pan (See Section 10). Note: The timing cover can- 
not be removed without lowering the oil pan. 

26 Remove the jackstands and lower the vehicle. 

27 Remove the timing cover attaching bolts (see illustration). !t is 
not necessary to remove the water pump. Note: Do not overlook the 
cover attaching bolt located behind the oil filter adapter. The timing 
cover will break if pried upon and all attaching bolts have not been re- 
moved. 

28 Remove the ignition timing indicator from the timing cover. 

29 Remove the timing cover and water pump as an assembly. 

30 Remove the camshaft thrust button and spring from the end of 
the camshaft. 

31 Remove the camshaft sprocket attaching bolts. 

32 Remove the camshaft sprocket, crankshaft sprocket and timing 
chain. If the crankshaft sprocket is difficult to remove, pry the sprocket 
off the shaft using a pair of large screwdrivers positioned on the sides 
of the sprocket. 

33 The timing cover contains the oil pump and oil pump intermediate 
shaft. If a new timing cover is being installed, remove the water pump, 
oil pump, oil filter adapter and the oi! pump intermediate shaft from the 
old cover. See Section 9 for procedures involving the oil pump assem- 
bly. See Chapter 3 for procedures involving the water pump. 
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9.11 Removing the spring and oil pressure relief valve from the 
bore of the timing cover 


Installation 

34 Lightly oi! all bolt and stud threads before installation, except 
those specified for special sealant. 

35 If re-using the timing cover, replace the crankshaft front oil seal 
(see Chapter 2, Part A). 

36 If a new timing cover is being used, install the oil pump, oil filter 
adapter, oil pump intermediate shaft and the water pump. 

37 If not already done, rotate the crankshaft as necessary to position 
piston no. 1 at TDC and the crankshaft keyway at the 12 o’clock posi- 
tion (this will be necessary if the timing chain broke, for example). 

38 Lubricate the timing chain with clean engine oil. 

39 Install the camshaft sprocket, crankshaft sprocket and timing 
chain, making sure the timing marks are exactly opposite each other 
(see illustration 11.15 in Chapter 2, Part B). 

40 - Install the camshaft sprocket attaching bolts and tighten them to 
the torque listed in this Chapter’s Specifications. 

41 Lubricate the camshaft thrust button with polyethylene grease 
and install the thrust button and spring in the front of the camshaft. 
Note: The thrust button and spring must be bottomed in the camshaft 
seat. Make sure that the thrust button and spring do not fall out during 
the installation of the timing cover. 

42 Lubricate the crankshaft front oil seal with clean engine oil. 

43 Position a new cover gasket on the cylinder block and install the 
timing cover/water pump assembly, using the dowels for proper align- 
ment. Contact adhesive may be used to hold the gasket in position 
while the timing cover is installed. 

44 Attach the ignition timing indicator to the timing cover. 

45 Coat the timing cover attaching bolts with pipe sealant and install 
the timing cover, tightening the bolts, in the correct sequence (see il- 
lustration 8.27) to the torque listed in this Chapter’s Specifications. 

46 Raise the vehicle and position it securely on jackstands. 

47 Install the oil pan (see Section 10). 

48 Connect the lower radiator hose and tighten the clamp securely. 
49 Install the oil filter. 

50 Turn the crankshaft clockwise 180-degrees to position the fuel 
pump eccentric away from the fuel pump actuating arm. Note: Failure 
to turn the crankshaft can result in the threads being stripped out of the 
timing cover when the fuel pump attaching bolts are installed. 

51 Position a new gasket on the fuel pump and install the pump. 

52 Connect the fue! line to the fuel pump. 

53 Coat the crankshaft damper sealing surface with clean engine oil. 
54 Position the crankshaft pulley key in the crankshaft keyway. 

55 Install the crankshaft damper. 
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9.17 Removing the intermediate shaft from the timing cover 


56 Install the damper washer and bolt and tighten the bolt to the 
torque listed in this Chapter’s Specifications. Note: This bolt may be 
used to push the damper onto the crankshaft if the proper installation 
tool is unavailable. 

57 Install the crankshaft pulley and tighten the boits to the torque 
listed in this Chapter’s Specifications. 

58 Turn the crankshaft 180-degrees counterclockwise to bring pis- 
ton no. 1 back to TDC. 

59 Remove the jackstands and lower the vehicle. 

60 The remaining installation procedures are the reverse of those for 
removal. When installing the distributor, make sure the rotor is pointing 
at the no. 1 distributor cap tower (see Chapter 5). 

61° Start the engine and check for coolant, oil or fuel leaks. 

62 Check the ignition timing and idle speed and adjust as required 
(see Chapters 5 and 4, respectively). 


9 Oil pump - removal. inspection and installation 


Refer to illustrations 9.11, 9.17, and 9.18 

1 Remove the timing cover assembly (see Section 8). 

2 Remove the oil pump cover attaching bolts, then remove the 
cover. 

3 Lift the pump gears out of the pocket in the timing cover. 

4 See Chapter 2, Part D for the oil pump inspection procedures. 

5 To assemble the oil pump, lightly pack the gear pocket with pe- 
troleum jelly or heavy oil. Note: Do not use chassis fubricants. 

6 _ Install the gears in the cover pocket, making sure that the petro- 
leum jelly fills all the voids between the gears and the pocket. Note: 
Failure to properly coat the oil pump gears may result in failure of the 
pump to prime when the engine is started, leading to severe engine 
damage. 

7 Position the cover gasket and install the pump cover. 

8 Tighten the pump cover attaching bolts to the torque listed in this 
Chapter’s Specifications. 

9 Using an electric drill, drill a small hole through the center of the 
relief valve plug. 

10 Remove the plug with a sheet metal screw and slide hammer or 
by prying it out with an ice pick or similar tool. 

41. Remove the spring and valve from the bore (see illustration). 

12 Thoroughly clean the valve bore and valve to remove any metal 
chips which may have entered the bore as a result of drilling the plug. 
13 See Chapter 2, Part D for further relief valve inspection proce- 
dures. 

14 Lubricate the relief valve with engine oil and install it in its bore. 
15 Position the spring in the bore. 

16 Tap anew plug into the bore using a soft-faced hammer. Make 
sure the plug is flush with the machined surface. 

17. Remove the clip from the intermediate shaft and slide the shaft 
out of the cover (see illustration). 
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9.18 Measuring and marking the intermediate shaft prior to 
installation in the timing cover 


18 Before installing the shaft, measure and mark the shaft one inch 
from the end (see illustration). 

19 Position the shaft in the cover, making sure that it is seated in the 
oil pump drive gear. 

20 Install the clip on the shaft so the top of the clip is just below the 
mark made in Step 18. Use a screwdriver blade to snap the clip onto 
the shaft. 

21 Install the timing cover assembly (See Section 8). 


10 Oil pan - removal, inspection and installation 


Disconnect the cable from the negative battery terminal. 

Remove the air cleaner assembly. 

Remove the bolts attaching the fan shroud to the radiator and po- 
ition the shroud over the fan. 

Remove the engine oil dipstick. 

Raise the vehicle and place it securely on jackstands. 

Remove the oil filter. 

Disconnect the exhaust pipes from the exhaust manifolds. 

Remove the clamp attaching the exhaust pipe to the catalytic 
converter pipe and remove the inlet pipe from the vehicle. 
9 Disconnect the transmission shift linkage at the transmission (see 
Chapter 7, if necessary). 
10 If so equipped, disconnect the transmission cooler lines at the ra- 
diator. 
11. Remove the nuts attaching the engine mounts to the chassis 
brackets (see Chapter 2A, if necessary). 
12 Using a jack with a block of wood placed on top of the lifting pad, 
lift the engine and place wood blocks between the engine mounts and 
the chassis brackets. then remove the jack. 
13 Remove the oil pan attaching bolts and lower the oil pan. Unbolt 
the oil pick-up tube assembly and let it lay in the pan, then remove the 
pan from the vehicle. Remove the old gaskets and rear pan seal. 
14 Clean the oil pan and sealing surfaces. Inspect the gasket sealing 
surfaces for damage and distortion due to overtightening of the bolts. 
Repair and straighten as required. 
15 Trial fit the pan to the cylinder block. Make sure enough clearance 
exists to allow the pan to be installed without the sealant scraping off 
when the pan is positioned for final installation. 
16 Lower the oil pan and let it rest on the frame crossmember. 
17 Using a new gasket, install the oil pick-up tube assembly. Make 
sure that the support bracket engages the stud on the no. 2 main bear- 
ing cap attaching bolt. 
18 Tighten the pick-up tube assembly nuts and bolts to the torque 
listed in this Chapter’s Specifications. 
19 Install a new rear pan seal in the seal groove in the rear main cap. 
working it into place with a small screwdriver. 
20 Apply an 1/8-inch bead of RTV sealant to the seam where the tim- 
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ing cover and cylinder block join, to each end of the rear seal where the 
rear main cap and cylinder block join, and along the oil pan rails on the 
cylinder block. Where the bead crosses the timing cover, increase the 
bead width to 1/4-inch. 

21 Position the oil pan on the bottom of the engine and install the 
bolts. Tighten the bolts to the torque listed in this Chapter’s Specifica- 
tions. 

22 Raise the engine and remove the wood blocks. 

23 The remaining installation procedures are the reverse of those for 
removal. 


rs 
41. Camshaft and lifters - removal, inspection and installation 


Note: To determine the extent of cam lobe wear, the lobe lift should be 
checked prior to camshaft removal. Follow the procedure described in 
Chapter 2, Part A, but note that it will be necessary to remove both 
valve covers as described in Section 4 of this Chapter and use the 
specifications listed at the front of this Chapter. 


Removal 

Warning: /f the vehicle is equipped with air conditioning, the con- 
denser must be removed. This requires discharging of the air condi- 
tioning system by an authorized air conditioning system technician. Un- 
der no circumstances should the home mechanic attempt to discharge 
the system or disconnect any of the air conditioning system lines while 
they are still pressurized, as this can cause serious personal injury as 
well as damage to the air conditioning system. 

Disconnect the cable from the negative battery terminal. 

Drain the engine coolant (see Chapter 1). 

Remove the radiator (see Chapter 3). 

Remove the grille (see Chapter 11). 

Remove the intake manifold (see Section 2). 

Remove the valve covers (see Section 4). 

Loosen the rocker arm nuts and rotate the rocker arms to the 
de. 

Remove the pushrods (see Chapter 2B). 

Remove the valve lifters from the engine using a special tool de- 
signed for this purpose. Sometimes they can be removed with a mag- 
net if there is no varnish build-up or wear on them. If they are stuck in 
their bores, you will have to obtain a special tool designed for grasping 
lifters internally and work them out. 

10 Remove the timing cover, chain and gears (see Section 9). 

11. Remove the oil pan (see Section 10). 

12 Remove the camshaft from the front of the engine by slowly with- 
drawing it, being careful not to damage the bearings with the cam 
lobes. 
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Inspection 

13 Inspect the lifters as described in Chapter 2, Part D. 

14 Inspect the camshaft following the procedures outlined in Chap- 
ter 2, Part D. 

15 Check the camshaft bearings in the engine block for signs of ex- 
cessive wear. If new bearings are required, take the engine to an auto- 
motive machine shop, as special tools and expertise are required to re- 
place them. 


Installation 

16 Lubricate the cam lobes and bearing surfaces with camshaft in- 
stallation lube. 

17 Carefully guide the camshaft into place, taking care not to dam- 
age the bearings with the cam lobes. 

18 The remaining installation procedures are the reverse of those for 
removal. 

19 Change the engine oil and filter and add the specified type and 
amount of coolant (see Chapter 1). 

20 Run the engine and check for leaks and proper operation. Set the 
ignition timing and idle speed (see Chapters 5 and 4). 
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General engine overhaul procedures 
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Inline six-cylinder engine (4.9L) 
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OUMUNAO = NNSPECHOM soca, ceo: sos ee. coscees ase ee 
PistommingseimstallaioWers:.-c- 2-2. crete arene eens 
Piston/connecting rod assembly — removal ........--.eecsseseseeeseerens 
Piston/connecting rod assembly — inSpection ............ccceseecreeeseeeees 
Piston/connecting rod assembly — installation and rod 

beanima@poiliclearamce Check. 22. cesetesesesesasessececesesereeseevarecesserere 
Timing chain/sprockets or gears — Wear CNECKS........cesescccseeeeees 
WEIN BIG UST MIST pace cenenerenoc aatnaeRarcbarn Abaco no aesBas900c0socadonandesonanansae 
Valve lifters and pushrods - INSPECTION............cccccccseeeessreeeesenrerees 
ValVESi=!S@RVIGIMG bra. --.<-.2---2/. cc sessea eaereee snes aettaae eee esse eneermeeteeees 


300 cubic inches 

4.00 x 3.98 inches 

Lowest cylinder must be within 75-percent of highest cylinder 
40 to 60 psi 


4.000 to 4.0048 inches 

0.010 inch 

0.005 inch 

0.003 inch per 6 inches, or 0.006 inch overall 


3.9982 to 3.9988 inches 
3.9994 to 4.0000 inches 
0.003 inch 


0.6010 to 0.0018 inch 


0.0019 to 0.0036 inch 

0.002 to 0.004 inch 

Snug fit in groove 

0.002 inch maximum increase in clearance 


0.010 to 0.020 inch 

0.010 to 0.020 inch 

0.015 to 0.055 inch 

0.9749 to 0.9754 inch 

0.0002 to 0.0004 inch; under 8500 GVW - 0.0003 to 0.0005 inch 
Interference fit 
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Crankshaft and flywheel 
Main journal 
ieee Steere ee voce cs cece oo sscteccces averdsoveccececss secsttrsevsrecccceteoeeereecsanest 2.3982 to 2.3990 inches 
ATfelroe Till tun teeseeeeeeereeterce sae ceerecieenrentencesasciceraceascenestvsceseeseeemenecssracss 0.0005 inch per inch 
Ut ef erOunvel lin yisescscaceasece nsec scacersconevvsse=-cececscsseercsessneeeeecmenewanes 0.0006 inch 
BRUT tel T TNL eomeeetere ereceecs cee ccc ern gee eee meena ret 0.062 inch 
Main bearing oil clearance 
Steril eae eee ee arrest accra oxessaet rename cesta eeeeenncceeteneacceeereosaconaneaaen 0.0008 to 0.0015 inch 
(Seevpvifioves Tate eee cess cocci rer eoreeeeccry 0.0028 inch 
Connecting rod journal : 
UBS eaay bei percse rca oss sco cance eee oes won ca tue cn usnererecerreseverarereecenatrseess 2.1228 to 2.1236 inches 
UREA GST taeeseee eee tee ence cent neeacteterecacsscccesuecaxnenererencennceansccsessevarsnce 0.0006 inch per inch 
(Opevei Ace ltiate lll an eecee seer eee een re eee ercceeeee eee 0.0006 inch 
Connecting rod bearing oil clearance 
SS ECAIGA oe eck ccc ee tec rata rese incon aaa eeas tac sasicnsiucssacsovorarcteresestetesstecansaare= 0.0008 to 0.0015 inch 
SOnviGonlimiltere escsseeseestcatteen sce sa-accxcos-05isrersecstverexcsesesusussceseaccanats 0.0024 inch 
Connecting rod side clearance 
Steal Glean Gl eeeeeeeee cr ccs peace eect nee saae cos nace oawagnenanty vers suvt vucnusranceareecerecees 0.006 to 0.013 inch 
SERVICER Ent Uae naceeser cc oee cee reer een ano Oee Un eva vece eters oe aceanernS 0.018 inch 
Crankshaft endplay 
STAG clescmenemeentecte ort cota ee me neneen vcs crcpavancersussecsecntsaceeratseessssatcese 0.004 to 0.008 inch 
SOMVIGEM itl temererecee meena ere eertoc ty non, oonetcc cca uscverereievessscesececesst 0.012 inch 
FIVWneclicltitehit aGemuimOult [lil teretessecsascsescanv-susseanceseneenewenseeeneceece=- 0.010 inch 
Flywheel ring gear lateral runout limit 
Wet alRtWehiSbalhSSIOMlicesseseeveereesessceste +c -- sxe -a.<cowaeecerescereneacrersesccese 0.040 inch 
FRULOMMALIGMEAMSIMISSI OM eremereecnctrssestscesestetevererstcccctecsterssersescecsewene 0.060 inch 
Camshaft 
Bearing journal 
Desi te temeeeeeteces tet cesses ones os cezcceccccucssscecevess=2.cceececscncs<seceseecerereueeze 2.017 to 2.018 inches 
AI GLUT CUMNUISOU Weeeetareeete a case -ce ececceascocseeecceccrecseeseececanacenraccescnesesss 0.008 inch max 
Bearing oil clearance 
GS VeainGl eA Meese see Coord ons on ste z ce ccwcceos seceesuedcheusveswscoduucvesesuuesedencreres 0.001 to 0.003 inch 
KS OMVIC OMIM beeen esas cc scccccecacceussecere-sesasssacasucsncnesessasevecererevevereresesce 0.006 inch 
Lobe lift 
Intake 
F100 and F150 4x2 with 2.47:1 or 2.75:1 axle ratio 
AMC Ua THAMSIMISSION =<..--.----ccv-ceces--ceccccaessarsesterusvesssesasess 0.247 inch 
PANE Hers eeree tater ecen rcs coos sec oncecc cree seoneavecsessscrevssisstescestitssseces 0.249 inch 
Exhaust 
F100 and F150 4x2 with 2.47:1 or 2.75:1 axle ratio and 
Man WalhtranSiMlSSiOM ........-0.ceccesesesaesnsvnvsonteacecavorceneeccetese 0.247 inch 
PALIT tS oe See EE os ce coc cnavecbeae iSacnends teaceesevetsezsusetse ses 0.249 inch 
FRU NUE CAD BIE ce «cocoa canbe ccaceh- stececesssccsseccausscsesc ts seasvcss<cetedaceestess 0.008 inch 
Endplay 
STAM an serecce- =e ----= RA Ee OT EE eee eee errr try 0.001 to 0.007 inch 
ESreCRV EYES [TIT cece eae eee ere ere eee cree rrne 0.009 inch 
Cam gear-to-crankshaft gear baCcklasn............:.:cccesesssesecseeecseeesenes 0.004 to 0.100 inch 
Cam gear runout limit (asseMbled)...............:ccccscecseseserseeeeeeerseeneres 0.005 inch 
Crankshaft gear runout limit (assembled)............::cccccceeeseeeneeeeseeees 0.005 inch 


Cylinder head and valve train 


EAGIWAN MAGIC I lersece-veseeeesccenceeest-eacccencsvc-ereecacocacescenctscescuresemecewes 0.006 inch per 6 inches or 0.007 in overail 
W AIVETS Caltcli Gl Ores. .cscceccssecccsscsastsnesesscastecsssacsennsaneccr seve ceceesentaereacerse 45-degrees 
Valve seat width 
[te KG terre .cccrcccaeecevarvectoresscecsvaresensecwossseecitetet st cescastestacccscseetesmeenct 0.060 to 0.080 inch 
MI AUIS Coosa, cesscceete ss stecevenctaeresctacertestevsnescerscecaaetnsccersssacsuseemnantet 0.070 to 0.090 inch 
VANWGrSGat MUMOUT NM IT ec,ececzevesessssccosccevcexsesssevecoccecclene:<ces-everseestenwes 0.002 inch 
NValVeifaCel an les iirscces cxeseccecesexssesceccecsacercsecestcesczanecesssonaceanezurwaneenesas 44-degrees 
ValVeitace irumOutillimiit...sccce-ceeseceseeec on -ccreeeseeecseesaveressenecadsecesvansnererens 0.002 inch 
Valerian imi WiGthttcc:.cccsccecsteestcersees sore sccecasessnacsonexaterceceeescxsnesteanenene 1/32 inch min 
Valve stem diameter - standard : 
I Gite ees esac sees occas secs cocec sev ates es eateeeetten sets vac fasascetertaeeeacee oeereneet 0.3416 to 0.3423 inch 
EEX AUUS tps cscceccesscsescci auasccucseeeaeeeeeee ttre tocteree ertee cree secs to == eeeeernee 0.3416 to 0.3423 inch 
Valve guide diameter 
[ITA Goes. vc cecec cvs esccceceveiaccscecnccess cxdsacacsisassancettaeendooseseesesn cee: et eteneeeae 0.3433 to 0.3443 inch 


EX MAUSE cess scccsceescs cc cocccccosceesacesessvssvscereeteceeeeeeenee ence! eoneee aeeeeene 0.3433 to 0.3443 inch 
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Valve stem-to-guide clearance 
Intake 


TERE UOD OUR Core ER TOE sceeBeananeeeeEEETE EE San ese eeeneneaaeseeeesssasEsecngeanes 


COD nee P Od me nsec eaddesenenesecesrsessasnerastEEecssueesencsessrsssesneurane 


Exhaust 
Standard .............. Reo pEREREE CoScocia to EEE EEE PO PERE PEER Eee RS oe eee 
Service limit 


Sea see neeecaemnenveeserecsenesacesrasesrecesrarseessthunsesssrrsneesesoras 


Valve spring pressure (Ibs. at specified length) 
Intake (1st check) 
Standard 


aS naneesccecsesescucesateusosseseteracserstaprenscesisccassracessusanstscetsares 


sete es ccee sees seca aeuasentesen meses ean eeresseseteesaseseeessesesetesen 


Intake (2nd check) 
SHETIO BING | cen cecmeppe ese incor aces Ree Ee eee ety eee Deo eee eee 


Exhaust (1st check) 
SYGTICIEUC ccaccedherssestes 000-0 REECE CEE ORECPCE ECE ETT ECEEEE 


Exhaust (2nd cheek) 
iS Ah Gl All pemmemmee te eees oeas sec ten sane avy cecneeessceeevecsteeesteeteneceecoacessetee 


re oie cteasdncneic eect ssesapoeatessedisindense see 
Valver Spring OUt-Ol-SGUANG NIM E c-cccereeceeresceareecceseveccesesncerescasevosseerons 
alle sell it creel aeetes eee certo yeas cee cestenencceccessacevnccaderceecesncreascecess 
Mies Val EMG Us emtereee peetteee tcc cc cc cence sac ccesaseaeecesacecencr=ansecnesevouocesserssee 
[Livneye lovers: GTS UTE eee eae eee eee 
Lifter-to-bore clearance 
STE) cli Cl eae tenet aes coco. staves tentencceucemerersuaceese 
Stas |G eal Iti) I meme oa amet aon, oyna cceser arcs eves -cexesesaesersseec esas 
Es Sires CUnblM Obl tMikieecneestereesseeereees-t =e -oo-cce--ceaccccececseere "ear scnnncamec=rses 
Oil pump 
Outer race-to-housing Clearance ..........2-:--csessccseeneceesseesesceeteesesenes 
Rotor assembly end clearance ...............sessesesscscscessseserecsseesesecsseses 
Driveshaft-to-housing bearing Clearance ............cseeeseeeeeeeseetecereeeee 


Relief Spring tension ..........ssssssssscecsccsreesesstessestereneccceereseeeneaserenneees 
Rel eAVa Vercelli ihCememesstere- nest enceeeteteatr ee <e.ssa-cccancvesccessersessrasnnterncor 


Torque specifications 


Connecting rod NUts........eecessseseesscsssnersceececerersersesensecsnssensensens 
Main bearing Cap DOIts ..........csssscessscessecessecsererceeseneceenecenseerereessses 


V6 engine 


General 

DiSPlACEMENt...........-cesscsecseeccecsceserecessensorsnsssssssnecsssaransnsenenecsereceeses® 
BOGTANIGISNOICG preeeteerene eee ceeecstetae races. ceccccecescaceceauecareuar=e<ncaetsnenseceze 
Oil pressure (hot @ 2500 rpm) .......--..--cecereresesesneseersecereeneneaenenennenee 
COMPreSSiON PFOSSULE .........sceccesceeseeeesteessesseersssseateasensatsateceensonees 


Engine block 

Cylinder bore 
BB UATERIE eeeccptoncccoenoncoseeeneens5ocntientsce ude nc uae dao ocHeReSsarecae seseeeeseeenes 
Taper S@rvice limit ........:cceccssssesessesssseesseseeeesessenenensnensnsocansnaneoners 
Qut-of-roUNnd Service limit .........:cre-encesetsrerssecsccsssseenesreoenessorens 

Deck Warpage limit ........sccesecescescsetsersssssssscsssseseeeetaerscnseresesteneas 


Pistons and rings 


Piston 
Diameter 
GOCCCC rere aaes see ncecssaceccrnscacncrresaesausices<seresceonconeesas 
Coded DIUC .......c:0.ccssscesccssteceesserccsnssnsesensorcseesencessnccsecensaserens 
Oversizes available.........-.-.cssccrceccreescserescenscerercerssctenseusnesenasennens 
Piston-to-cylinder bore ClearANCe ...........e-ssseserseecesrereetseneneneneseestes 
Piston ring-to-groove clearance 
TOP COMPFESSION .......scecseceereessrssnenerescsenenteserentaransnennaseseasacnsens 
Bottom COMPFeSSION.......cscessseceeersesstensesesrenesnenererenssseenesesseneases 
Oil IMG ...scececeseeesserecssorercsserserssscecevensssocenssrecnenssecsrseereneauacanescacas® 


0.0010 to 0.0027 inch 
0.0055 inch 


0.0010 to 0.0027 inch 
0.0055 inch 


1.96 inches 
1.78 inches 


66 to 74 at 1.64 inches 
10-percent loss of pressure 


166 to 184 at 1.24 inches 
10-percent loss of pressure 


66 to 74 at 1.47 inches 
10-percent loss of pressure 


166 to 184 at 1.07 inches 
10-percent loss of pressure 


1.61 to 1.67 inches 
1.44 to 1.5 inches 
0.078 inch 

0.125 to 0.175 inch 
0.8740 to 0.8745 inch 
0.8752 to 0.8767 inch 


0.007 to 0.0027 inch 
0.005 inch 
0.015 inch 


0.001 to 0.013 inch 

0.004 inch max 

0.0015 to 0.0030 inch 

20.6 to 22.6 Ibs. at 2.49 inches 
0.0015 to 0.0030 inch 


Ft-ibs (unless otherwise indicated) 


40 to 45 
60 to 70 


232 cubic inches 

3.81 x 3.39 inches 

54 to 59 psi 

Lowest cylinder must be within 75-percent of highest cylinder 


3.81 inches 

0.002 inch 

0.002 inch 

0.003 inch per 6 inches 


3.8095 to 3.8101 inches 
3.8107 to 3.8113 inches 
0.004 inch 

0.0014 to 0.0022 inch 


0.0016 to 0.0037 inch 
0.0016 to 0.0037 inch 
Snug fit in groove 
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Piston ring end gap 


© PUCOMMDKSSSIOMesecocescsceece cs seceer cos cesectes ts scaceccacceecseysneas-nesmmmneene 0.010 to 0.020 inch 
BettonmeonmpneSSiOmicce:.ccs-cecacsseccessceeueevee<tseceesssenecesenceseeaeeteates 0.010 to 0.020 inch 
COMTI leeescincsccaeceeee teeee eee SEE: goadnscues cuscees suis seasstastaceeeeeeemrsenee 0.0150 to 0.0583 inch 
i StomapoimpGlalm) te teem ease cece a. cc sss cscnascasaccececsracdese<escccesssetersesestamtaene 0.9119 to 0.914 inch 
EStOmsplt=tO- ISTO lInG |GalaMCG eresescseeswes-cece-seescssseeacceseceeeseceamntacaenes 0.0002 to 0.0005 inch 
Piston pin-to-connecting rod Clearance.............:eseececseseseseceneeeeeeee Press fit at 1800 Ibs 
Crankshaft and flywheel 
Main journal 
IDEALS Gnesseces sa sececscerescetersscccsecasescereceoacuce-ae= ore meter sess coneres vannstsd 2.5190 to 2.5198 inches 
Hla BStallinnitieeevescceveratcetessese ceccece cvs ssn- fares ccacc rae eerste sec eesceaceessaz2 0.0003 inch per 1 inch 
OUiteoterouinielhlimitemeecsscsererterses<.----c-. «cs -ceesee teem tenteees at sscceiesastnees 0.0003 inch per 45-degrees or 0.0006 inch total 
SOC MUIMOLItA HM igeseeeee ects eae ere occas aevetsehecseenetraccseessacccncessase 0.002 inch* 
Main bearing oil clearance 
DSI CIR perener rte reer ts ccccccessssdeenavecuctevensaverssaseseresceccesegovnncos=2te 0.0010 to 0.0014 inch 
PETZ l ke ee aN othe SS Sev Serra sd se scaaeteiaen aa iedeas:' steduecvever(attcereys 0.0005 to 0.0023 inch 
Connecting rod journal 
Dear She teean seers so xs cs cacze dvsnssvecty ceases ss teneaceteceturveas Perec econ: 2.3103 to 2.3111 inch 
BNF eral ini tenets cee eesee ces cece tyes cvcwscney.cscccevsos-actcasscecassssuoeessases 0.0003 inch per 1 inch 
@titofenonmelllinnitttecesscsreseseseeeceesseseaceseccacsivezessscasccceesearcsedeevee <= 0.0003 inch per 45-degrees or 0.0006 inch total 
Connecting rod bearing oil clearance 
[DYSESITEY6 LeReR enc occa tccect + cerca caer cea eee eerie eee e ei pemene oee 9.0010 to 0.0014 inch 
PPL ey elke) eerste emer PSS eos ok gs cos tact se tes castes dices cccretestaseis 0.0008 to 0.0027 inch 
Connecting rod side clearance 
STING ANGI pemeee nsec cee ee excaerec sens creas stone saaiicsesctsacyseccaeesteseeiterssswese 0.0047 to 0.0114 inch 
Shy COMM teeserecnceemeter ets cases cs Cement cdc. cries alesurscnesceces actarseecscuceceece ~ 0.014 inch max 
(GramlSihatteemel Play ecerrtcenescneceee eters coo Seuss ct canyocts sersaceceseeastatiacace 0.004 to 0.008 inch 
Rivwheelkeluteniace numOUtMINMIts...........-..-0-+:-s-ccce-aseascessseecesenncnaas 0.005 inch 
Flywheel ring gear lateral runout 
Stam Cla nOMrAMSuMSS|Olliee, co. -5 eceescesetee cee tn <nunevesisabsthcegeatsvueeniee snes 0.025 inch 
FAULG MnCl Cathe SINUS SION escssscy cess cosecest nes sees seseseeceezcaseoesenssreceece 0.070 inch 
* Runout of journal numbers 2 and 3 to journal numbers 1 and 4, and runout of adjacent journals to each other. 
Camshaft 
Beannepiouinmal Claim @t@nin:. cc .cc.cses2-sccccecccetevessaqcsecrercevstsseceeset-coecesess 2.0505 to 2.0515 inches 
Ectireel eA pene cence een ec occ 2 Conus Ucevuctu cous cu svexsaeesstsssveasveeesres ox None (camshaft is restrained by spring) 
Beaimenotlkeleatealinc Gresterc..cccers<<sescccs-c0-coxeves:seec-ceeret staetusersasn Gere ceezs 0.001 to 0.003 inch 
[Lroteye? [Niéccheeeeperencna PERE REE PR REE RET FEr rer errr ETON Coe ee rh eee reece See Chapter 2, Part C 
Extrait ti tseetecemeete cee tees ca ees creme occs-y..cav ice snnzexecar es seceescaceaeictsssacvesctsc 0.020 inch (runout of no. 2 or no. 3 relative to no. 1 and no. 4) 
Camshaft drive - assembled gear face runout 
© reais ea ieee ceases so ecco esac ac iiss ss vesexestute eave i peresvacev:ceceserentense 0.002 inch 
(CE TATSIITE LI cee eae ee a oe ec ose SSL EE Serre 0.018 inch 


Cylinder heads and valve train 


EGCWanPaGerliitecces:sccsvecsoer rarer ereete ce ceersctc-cdccveseccssceees sceerscerersstere 0.007 inch 
WAI CESC Elie ING] Cte hans chee Sart we setere ee ann c bts ceree cee eee eceeuaten neh ga ae anecenines 45-degrees 
Valve seat width (intake and exhaust) ............:ceseceseseeeeerseseseeeeeneroes 0.060 to 0.080 inch 
WAIVE Sec tanMOUltal Milt -..ccccceevassaccesesessseetsenseveusoas sass esses sessuzccaccersreres 0.003 inch 
MaIV ent ae Stell Seeeee one rccececve satan tenses oe secu acesonsedseeseaescteessayisesievevsdce 44-degrees 
ValvertaceintimOUt lIttit ccs: ceeress-ccacececeseseeuusessceesstest seccevsceecenseverssceese 0.002 inch 
MVE HITANG IM WIG Ee eceecrert cece ccccs.neaecccnesccesseupsccvse rs :scesecencnareceerorees 1/32-inch min 
Valve stem diameter (standard) 
Wp tet eee eee pom tece creer eae py sree tame an eaa ds succes das sesueneumeenenscc one seemmeeets 0.3416 to 0.3423 inch 
Exe ST 2 oS oezesh do owe eens ssa eves uolcn eeRRE eT caices cote oeeeete 0.3411 to 0.3418 inch 
Valve guide diameter (intake and exhaust).............ceeeecceeeseeeeeeeeenee 0.3433 to 0.3443 inch 
Valve stem-to-guide clearance 
I ib Cel ges Somers AR, Se BER De reg soc dcseaecVAAsusansasevanecdso nee eeeeeetes 0.0010 to 0.0027 inch 
EESITAUS bir sco- tes eS ieee cs occse na cee svasecce sauce tat ccnpuae str eee ereaneT 0.0015 to 0.0032 inch 
Valvespringitreelenottna..cc:sscves-csecescecunncasvecssensccocsescstsercsoesseceesceees 1.70 to 1.78 inches 
Valve spring pressure (Ibs @ specified length) 
oadedi(withoutsGam pen) e-cs:c-steec ecetasaceress coc ccessaseconsecesaccveveaa 215 @ 1.40 inches 
Wiloaded(withoUtidann pen) mecers-ccccceseeesscrerorscee cee eaceceren ee eaten 75 @ 1.70 inches 
SO UVIGE UIT taeeeve cece sscvescceceusesscevessoeocee- wou socoeee eeescceattow ecneeneeeeeeees 10-percent loss of pressure 
Colla pSeailiftenGa Orcs s..sccctscacheesccsscscectusersecoreese seve oeee ere eee 0.088 to 0.189 inch 
[ithtes ratte feat OL Ghee eecee os os <a vsceseseceves vaaedceveemeeetreesenees repeneenexs os sosesceceerers 0.874 inch 
letters bonevelianmete tis... -.-.s.s2-ccccssvescucneeteeeereencunancee css sanccerescasercsessoes 0.8752 to 0.8767 inch 
Lifter-to-bore clearance 
SOEUR G ANG cote eccck cece ce castes coe eaees coos ey ot op mene en eene eset ee 0.0007 to 0.0027 inch 


DERVIGE Mb eceev sce see siias se cevav ogee cecct toe ee 0.005 inch 
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NN SS SS 


Oil pump 
Relief valve spring tension (force @ length) 
Relief valve-to-bore clearance 
@ MO UWIMPYG SAB ACKIASIE:. <....2<c.ccszeccecsseecccesesesessseeeeoceccvecsevassecseecese 
Oil pump gear radial clearance (idler and driver...............::.:s0e00-- 
Oil pump gear and height (extends beyond housing) 
Idler shaft-to-idler gear clearance 
Driver shaft-to-housing clearance 


Torque specifications 
Main bearing cap bolts 
(CASTS IG) IROL I Sea See 

* Additional torque specifications can be found in Chapter 2, Part C. 


15.2 to 17.1 lbs @ 1.20 inches 
0.0017 to 0.0029 inch 

0.008 to 0.012 inch 

0.0020 to 0.0055 inch 

0.0005 to 0.0055 inch 

0.0005 to 0.0017 inch 

0.0015 to 0.0030 inch 


Ft-Ibs (unless otherwise indicated) 


65 to 81 
31 to 36 


255, 302 (5.0L), 351W (5.8L) and 5.8L Lightning engines 


General 

Bore and stroke 
PIS) concoctionsavcossodcn ook OH EMEC LEED EEE ee REE REA ee REE eee eee 
eee <cconstealte epee ot eer ee ae 
SOU VRCA NT SIMLEN CHIMUR INC) cceee ccce -ccceeste-caenees<<sescclscactsse: scchaccyessivorssasens 

(GSMNPRES SIOMPDNSS SUNG <0... .2.cnncse-onor-cecesoneocaseecoeescsuneceraucnccnaneveneceers 


Oil pressure (at 2000 rpm, normal operating temperature) 
eS OTN Cl RS OMe oe ee ad eee a pete eras coatciecalarsesseesesaxctetectanees 
ees Sala Vere GLUT) VENT) lleeete. foe oceseve settee sce-eecencceids.eececetecessstecessseiectes 


Engine block 


Cylinder bore 
Diameter 


BS WY @Umve [LUG [LG lecsonccoccootesua anaes REA eeare ene beer oa cocnae acco Boe OEE 
TEBE? [FIL Leondacconetaneetearein-ccceécosceooeiseecbssoet Hoven secu sEssacenocceaceRecescCec Rabe 
(UWS FCI) Ta esccneesisoscosp neq asenee Sbecosasben neo eaEagaenoecobagdE ea noCooHoACoEGe 

IDSC Kany NPAC NIM Meeetceessccce-seoecc--.cou-teosteceesee-ceen-cceenaeeaerricteessrceceaces 


Pistons and rings 


Piston diameter 
255 
(COA BIE] FES ncnpedandeoadbocseen sbounG eH ss ee EBC HOSE SH BE SHEE eRe R OBE ERE Rao RO OAC SEED 
(COS e18 (BTWE ccceunacoteoccsndeee toeeBEBeeecnos0=526005 cr aE ERR EEE AS ne er paececeeetc 
302 
1986 and earlier 
© INT see ee oe Sens cece eomesec cases ssuseeetveeese 
(Carded [SLUG occeconseaedersanaccodsonu Sep ucoocccaan REE EEE EDAnEASERoE RoR EREPES 
1987 through 1990 
(CGIBG) VEG ceccpecoceecescnbeeonh Bee seabodee 5B caC BEEP TOEEE SERERROR ea ea See 
(Gorm e8) [WE coseceetosieseseee oe nate N00 054 COREE ERB PRES pceSEE Hore Are 
1991 on 
(C8126) EG] eco caecesonsceepappeaesecee 62002 Sot SUE USE BoE EuBe aE Reon epaer 
(Ci G26) (WE coccsecsoneeseeesoceer bbogaEsGgb2c208 aCOU HERE E EE BBE EE Baa ECHO aEECE 
351W 
CO PI8! 726 loeconeccncacebncnseeee tape p pecan see ouE ICE HtEGe ASEEEHEREEAE SEES OC OEIoE 
(Cragled) (BIE coacocaeccenocesscacenr ess eseee Ie unna aod HERE CEE EEE HHU Se oaac ena Reseecae 
351 Lightning 
(CB GIES) 728 | ocaoneconcooedeseneseateneaapased pases econo anBeee an -SeadHeHesoe icBeO qe asno 
(Ce6 218] (STU cecomsccmnennnsecnecanpasectece acneces6600 6 nap HEOaGSE Seas e REC ennEEe 
Oversizes available .............:.sssssscecececceesenccesececcessnnnrasesensestscesersessees 
Piston-to-bore clearance 
255 and 302 
ACIS SING] GRITTY ccccnesppenconcocoucsceee reece en sno nada coeniseo ena senso ooGen 
1987 through 1990........sccscssesncerereersestssesessesseencsteersesesseees 


351W 


3.68 x 3.00 inches 
4.00 x 3.00 inches 
4.00 x 3.50 inches 
Lowest cylinder must be at least 75-percent of highest cylinder 


40 to 60 psi 


40 to 65 psi : 
2D 


3.6800 to 3.6835 inches 

4.0004 to 4.0052 inches 

4.0000 to 4.0048 inches 

0.010 inch 

0.005 inch 

0.003 inch per 6 inch or 0.006 inch overall 


3.6784 to 3.6790 inches 
3.6798 to 3.6804 inches 


3.9984 to 3.9990 inches 
3.9960 to 4.0000 inches 


3.9991 to 3.9985 inches 
3.9990 to 4.0000 inches 


3.9989 to 3.9995 inches 
4.0001 to 4.0007 inches 


3.9978 to 3.9984 inches 
3.9990 to 3.9996 inches 


3.9984 to 3.9900 inches 
3.9996 to 4.0002 inches 
0.003 inch 


0.0018 to 0.0026 inch 
0.0013 to 0.0030 inch 
0.0014 to 0.0022 inch 


0.0018 to 0.0026 inch 
0.0015 to 0.0023 inch 
0.0015 to 0.0023 inch 
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Piston ring-to-groove clearance 
Top and bottom compression 


PASS) GING] GLO ace ssree. -conenneneepsie eo: ooo 70 asEepENenOG ROSH EESESEESSE 


eTniticte! UTM agteeececcant Connie an eeEB ences cette eee Ree eerEEer aoacseae 


Piston ring end gap 


TORSO p PKESSIO Mee = .<--a:c0--2-+- -osgeeeeeeense-<-------cgememmmmme es 


Bottom compression 


5 EAMG 2 ees eR ees sees snarerecsa'ec ee reciee: 


[LIS ERIATTAYG To ---cosepanceeosaeccs sc cnece-ovce sooo -ncoguaeciasuasepareernraceers 
Wi ee ee 2c Ova Pcs TERM esos osc RR SSeS cas re 
Piston pin diameter (Standard) ............sccsesccerreneccerersrerencetens 


Piston pin-to-piston clearance 


POSTS ELMO) QO socccexseccer acco nOee PEAR CEE EHER OES EOE SECC 
SRT WAY Gin ICT MIAN ANS | aosccencocenceoneycecneencenosoocriscosehecuonpescnauca0s 


Piston pin-to-connecting rod bushing clearance 


Crankshaft and flywheel 


Main journal 
Diameter 


DS SR AMICIES 0 Commend sac case .s ces span e case aemesom ere ses aeeeonarteeee 
SWAY BUG) INC ARULIIG |acsceeeeeessce entens eonoooontexecooosponcoadans. 
MADMIN tle COOCIMIMGIN <2 :-..00ce2see-ceesteeenece-areeee- 222 eecerrs 
UO nO UMCMlinnise seer scs: c-cccececcececes -ccecetros-soncaeso-cesesazens 


Main bearing oil clearance 
Standard 


INGUMNIM LESAN lPemerecee seer ee conce.ceesessaeeecetecetacs fet e-cereemen-ct 
PANNING VASANIING)S +5 2e-- 2 eee scence crceesserestevas-c:--<-eeecere ee 


Service limit 


ING. 1 ISSA VTTG) oscscscoastocdesccanseoshones sage nbbceeooasaecedcuCKsoece5 
PANS HINGIS CAMINO) Sete scence es -cs--es.000cccesavescenessaesnaseaees 


Connecting rod journal 
Diameter 


BASIS, ZUG) CIOL coosnscesesodiaeGcd cone aD Ee enero Eon aoe bene eH eeee ce 
SSM VaclaiGl MMIC) HVRNAN TC) rcesevascc--<.000-cssssacnteceeesarneravereneree=-= 
SFA STMT t= MPO TANG Is. oe.-en. oe eeccevereeasesscceotcentceetseeee 
OUtoo fe nOuiniciniiemmeeeemen se cake acces cc. c.xsastacsre-cseeeeSeses seca 


Connecting rod bearing oil clearance 


SS eT GHEANGL eee eee ao once acer nee ecto k eaek onamraneences teres 


Service limit 


BASIS VTC] CLO. cceceeseaceyaeeris rerio ao eer Oo Pee RePEc eEPET SR eEE EE 
SIS VAY GUC! LING LALA DC |pecesnnens cep aee enone oases Seopa cee ea aaeeaarrac 


Connecting rod side clearance 


S151 EUG iS ese SON RRO oe ge ee re en a cea sceC aa 
SFSU MINE Mae coe ta ore ce eae cc eee ne tes Se te Be oc eee 


Crankshaft endplay 


SUA AN Glee eos carrrerete eatearveectnee ter costes ste sseseseaeereerseeos 
SERVICEMINM Drea retort ee tee cace cotaes some teneseeeee see ees aes 
Flywheel clutch face runout limit... See ee 


Camshaft 


Bearing journa! diameter 
255 and 302 


ING eo ses serene enn eet oe ee ae oe os eee ceenaces 
IN C2 ee eee, beeen a CaM perue cues as case dog SeeeeRReEe Es seacee 
POR ie ec ccaceecdecc sas Leased Uecee bape emncecastee Betacsneeemmenecneasaues 
ING RAR a= conc seesvbsecsoccuced ter meaeee oe seanencnan rrvecveeancteracaces 
(hos tSe.58 rele Reece ee ee pntica a daccedeesacencacoodar 


351W and Lightning 


(Noell cans pre ears Grr serierasRenSE 
IN Oe et ss ho ucs Sasaees beansegss sasse eee eee 
[NVC 56 bil Renney RRR eRe PS sono St sccdnaen! CiescnoreECoentee 
INOS in Sapersans eatonscateeSiesiacsas ugaee meee eee eee eon ee 
INC os Recor s x eco Scene aga Rem era eRe no 


0.0013 to 0.0033 inch 

0.0020 to 0.0040 inch 

0.0013 to 0.0033 inch 

Snug fit in groove 

0.002 inch max increase in clearance 


0.010 to 0.020 inch 


0.018 to 0.028 inch 
0.010 to 0.020 inch 
0.018 to 0.028 inch 
0.010 to 0.040 inch 
0.9119 to 0.9124 inch 


0.0002 to 0.0004 inch 
0.0003 to 0.0005 inch 
Interference fit 


2.2482 to 2.2490 inches 
2.9994 to 3.0002 inches 
0.0005 inch 

0.0006 inch 

0.002 inch TIR 

0.005 inch 


0.0001 to 0.0015 inch 
0.0005 to 0.0015 inch 


0.0001 to 0.0020 inch 
0.0005 to 0.0024 inch 


2.1228 to 2.1236 inches 
2.3103 to 2.3111 inches 
0.0006 inch 
0.0006 inch 


0.0008 to 0.0015 inch 


0.0007 to 0.0024 inch 
0.0008 to 0.0025 inch 


0.010 to 0.020 inch 
0.023 inch 


0.004 to 0.008 inch 
0.012 inch 
0.010 inch 


2.0805 to 2.0815 inches 
2.0655 to 2.0665 inches 
2.0505 to 2.0515 inches 
2.0355 to 2.0365 inches 
2.0205 to 2.0215 inches 


2.0815 inches 
2.0665 inches 
2.0515 inches 
2.0365 inches 
2.0215 inches 
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Bearing oil clearance 


Standard... ECONO OORRERAC Oe SECON OEE OS OEE OPEC EEE Hee 0.001 to 0.003 inch 
SEUSS Tl Soar eacetestcoccoso ee ee 0.006 inch 
Front bearing location....... CRB SOSRERSS aC ar cov oe COC eee eee 0.005 to 0.020 inch (distance that front edge of the bearing is 
located below the front face of the cylinder block) 
Lobe lift 
Intake 
ZOD ZING! SIC crescent ene PR Eero 0.2375 inch 
SUI VaL CANOUGELOG!) eras tee: eee seats cocauncacoiateseeve.steeeevordec. =. 0.2600 inch 
SMV TUG L=[ Ml] SG LGG) pee eee nets e cers acecesvevuaccessiceecuauessossecasdeacsae 0.2780 inch 
MBS UUGTIIN Greer sc reo eresee eet eeeey soa: o aces sac cdagsestecse uacccceescteselecstecsa 0.2600 inch 
Exhaust 
255 and 302 
WEED) Bt] 2 SE ecce eter ssoacnee eee Pee eee 0.2470 inch 
Sli) AMG) I) eermmenee as mene asc fyb c Cette reas seei aveuecaccorevecocnev: 0.2474 inch 
351W 
(Ceo IEN)5) Soeeecsececocs cacy coer ee eeeE cece eee 0.2600 inch 
PaUIGS SIM |G CLOG peneeee sreeetueretetces 222, ccd sesdusenrs tacts jeassasasssenvaueei0- 0.2830 inch 
ISG} Init TN) ewer ree re Sorte ees reves sccsss<ccssetusnteionusyaeerscastencsaaccias 0.2780 inch 
Maxi UimballOWAbDIONITE LOSS <..........ceccsssessescosecassssaaceaccerevececeesenes 0.005 inch 
Endplay 
SB VIG IEG ec ocenncscerenste cea beor is Baer EERE PES eee 0.001 to 0.007 inch 
BSIST IOS [AIT coceccencenenpibon conprceo EEREP EERE Ter RCEE eT EEE MEEEERCO rs heer eee eeRere 0.009 inch 
MTN al MRACHISS TOM! lMtee--<-.<--2-cs-c0ecce-eesesecec<eseescecsceessaccdscarczsass 1/2 inch 


Cylinder heads and valve train 


EACINVV cll AG OMIM Le. erect seec-cnces-e--nccc-- cares teuccesereasseduestises saueasvers ~ 0,003 inch per 6 inches or 0.006 inch total 
WAI es CeMmeMInlel CER NM Ce cn, coh Fen ccessesasyoccescdee vecccaectdescccpeseevcepsetseeeesact 45-degrees 
red RRS Cora [mW [lh peemeeneea ees sais. uz sac tasscsncatace eset cesce<<ecrrverereecsssewsncnscces 0.060 to 0.080 inch 
Niel INES MUTI UMMM Uecee, 2222 ce ccceve-vece-s- cerca sesedscessacseoccatsesecceectctease« 0.002 inch 
WEIMBTEIC® BING Bi cece teens: Cece cance Cee Ene eC eee 44-degrees 
VIS TCE UMNTOUWRG LI Gaeeconeneeeeconeecoce cone eee ceeeereet seca nner tere ee eeeeene 0.002 inch 
le MG IZAICC)) PRY LCLEM Meet scey voce cectrsececstyateesiete-ccocecesesesesecaccesturessacaess 1/32 inch min. 
Valve stem diameter 
cs ces Wem ee cass cee pes cucet si o8s <1reseccnecscducceevscsunceteovon 0.3416 to 0.3423 inch 
Essel lS Lenn SEIS eer ete en eee Peed haves Cases rods: cauoscdsencussrvoeruwascexoa 0.3411 to 0.3418 inch 
Neal NG) UIC ENG) elite Le (a neeusemnettecacs ve ccecertceacssneccescocreqses-c=-ecnneteraranascne- 0.3433 to 0.3443 inch 
Valve stem-to-guide clearance 
Intake 
Sra cl cl memeamenere eeas Sco eec oy ng oes ea Sonn asyosvasbsueeicvsanscccrsuensnee 0.0010 to 0.0027 inch 
Serie [NAR cakeese cer occdseteee ena te cr RE ne Sana Cae hen eee eee ee 0.0055 inch 
Exhaust 
SUE INCHING cosconccooseeeteneeceeconcn che ABR ERBEEC Eee So ne Ree eeu 0.0015 to 0.0032 inch 
SEUSS (TATE ano ccscceatoceneence ese eee eee AoC ORO ECE See 0.0055 inch 
Valve spring free length 
LWREERS n scoerecaspasenecncescccang ht Rtn cor eee eaocDce rene roc CEE ERE RRREE EE ee SeeeeceCeC eae 2.06 inches 
EXPER SIE ec onnnedlbeee ener s haccepns-08::2tgcecco SoC PDA er aAC ee ERE ERE Ee REE Rene ee eee eer 1.88 inches 
Valve spring pressure (Ibs at specified length) 
Hibtea en GN SAGs Ie etc) meters eset ec asec eee ce -asnecer¢aemteeercrern:cee-e=eenecessersory=- 74 to 82 at 1.78 inches 
Intake (2nd check) 
DES ERG] BO soccconerenceecaeconcrce cence cone en PCEEEE ECE EEE 196 to 212 at 1.36 inches 
SMV VEIN EM A egeces sceeeevensestcerseeaeaeees-c-serarecn-+ee-q-eensseena=> 190 to 210 at 1.20 inches 
Exhaust (1St CHECK) .......cccseeecsssecssnssetsccecesersscceessserersceresscensnecees 76 to 84 at 1.60 inches 
Exhaust (2nd CHECK)........cccceccsccscsscescscsseresercessssoreresersescsceecaseneas 190 to 219 at 1.20 inches 
Service limit.......... nisodoce Ber BeCe ere cdc DESERTS ER eee EEE 10-percent loss of pressure 
Valve spring installed height 
[FIREE ES a cerecnseenecocebise » ooo DROS EECEC ALEC OLE RECEP EAD: CCDECOEEEPO EO EERCE Ey EECSSEEE 1.78 to 1.81 inches 
XU lane tie ese cena een ieee see rae assdevssevtsnsccerarscnctesstrax 1.58 to 1.64 inches 
Valve spring OUt-Of-SQUALE IME .......-..-eeseeteeeeeetsteseseneteeseeeenecnenees 0.078 inch 
Collapsed lifter gap | 
PSHE CU amemeete yeaa teeetteeccesc-2--anetasevsatansebaterersncraentas<xrneosenecsctr= 0.091 to 0.151 inch 
BBW and LIQhtning .........-:cecssescesseccssseeesereseeseessssecersecssssnssasenees 0.112 to 0.172 inch 
MEAL raGlicl i CLG leet cc eeecseeteretetes scanc-cececcssocaenceseseseevencevcr--=-s-nscaee 0.8740 to 0.8745 inch 
Lifter Dore GiaMeter ...........s0ssescerceccscesonsnncccccessessercnratenersnsensererersenne 0.8752 to 0.8767 inch 
Lifter-to-bore clearance 
Sea A Gl ee eee ecg seeineaeeneetesssenceoeccen-=--sncncassess 0.0007 to 0.0027 inch 
Bs \AViOS (AM cco onnclayaconereensocte nec cose eC SHRAEROD ACE EDR BaE oe COU e DERE 0.005 inch 


PUSHrOC FUNOUT IiMMit .......0..c.cccereeceeseesereeseeersssceeestecersrsneseressnreseesaecs 0.015 inch 
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Oil pump 


Outer race-to-housing clearance 


PSIS) AURB| SIO cncneneseeecr asCOacEScL i vOA DO SBEER eRe EP SERaG SEG CeCe IIIS 
Sir UAC) MIG TATA) ceposacascococanneesaaeeee eee saposesdesecr sooucenee 
Rotor assembly end clearance ...........sssccsesssnseeeeserecsertesees 
Driveshaft-to-housing clearance ............. ee eeeeeeeeteeeeeeees 


Relief spring tension (Ibs at specified length) 


PISS) BGO! CUO2  csunpconcacecesboceassssaasappeppnene roa tou gu Sec EOHODERREEIEG 
SONY ZeTG) LACT AMALIAG| corsscsccceseaeesonnppeer oor none cocendoanocoaceacs 


Torque specifications 
Connecting rod nuts 


PASI iqyol S (OV Bie sec a eee eee OSE oe er ere rer Cena o cenit 
SSMU ViratevelUGIAENTENG eases estas. cssescssscuraeceeeme eeea=es 


Main bearing cap bolts 


PASTS, 17001 S102) caeessaeeeee eae enc SraBe Ore BORE OREO Teo cera seaEe ae 
615) (VA? Give) (LG [R116 | aareescerenesee oes ocodecebseecsecoacceeseeceuonan 


351M and 400 engines 


General 
Bore and stroke 


WOM OKESSIOMMSCCSSUNC eer cescssscsneresescsysereces cesta eceaeee- oe 
Oil pressure (at 2000 rpm, normal operating temperature) 


Engine block 
Cylinder bore 


IB IIGRISTT csncenssnctenenneconeconrocresecs canoe. Ukece 50 Seg RROD ecReERe EET 
WE YOGY UID Mlasacescesenancneasconsaeneneancernossssneose oSbacca eee SSUES EOCEE 
Utero tere elinGuPlini tl team ese ross oreo wee sores caceccocetenesetce 
IDES, WIAIFOEO}S TTI cocecesaceencene neers cas oc soba ee eee appa oadaseeaecccc 


Pistons and rings 
Piston diameter 


(Wee el eee eee chat sien ce Se dce es veweyssivoee Se eaeaeeee: 
(EOIN ee eee ee eee scavsence vaaceonven-necesdess 
@VENSIZEPAVANADIS -.o.- cess cccecesvecece ses ettesceceesese Bee eae 
Piston-to-cylinder bore clearance - selective fit 


Piston ring-to-groove clearance 


IQ PEONMONSS SION eo ece seat ae sce vsaceeceseenccseccersearsonesetsoeee 
BOttemiC@nn@ he solO ile. aesesse-csecesceoreces-e-eneresetnee 
(OT panera sane an care eee os aaecenodccaceeee se nee ne eee OTe aE 
SEN WIGS TTT, ceseseseeseeeeesoeencencn co cB es ae sere = nse EEE eeeeE peceoocrcce 


Piston ring end gap 


HI@PMCOMIPNCSSIO Meee cece reeeeccr estat cneeee aa-osecescncyeenateeerce = 
BGttOmMiCOMiPNESSION ..<.5..c-2c00 occ ococcceessssetteette-scenenceentes 
(OT ose obeb se serepenco cect OLE EUr Be Pere ee Sere ener 
Piston pin diameter (Standard) ..........:csssecseessesenscesseeeoners 
Piston pin-to-piston ClearaNCe’ ............ scccsssereresneerenserenseeee 
Piston pin-to-connecting rod bushing clearance 


Crankshaft and flywheel 


Main journal 


(D217 CTE eee eee na peccoonsecccoce eRe CPOE EEE eene pa acacchEssconicoco: 
WaAPeralimit WMAXeMeSlmNe le: -e-c.:-25-.cs2cce0---2-02- ee eeee ern es 
(@yupieri=OUWINTO! Ul tasecesercesesscac pono ene ee Gee scee sep eocoooaseeeeeccac 


Runout limit 


S22 1712 2 10 eo RE Re SCHOO RHE 
SET VATCIS (Ui Meee Sateen ere Eres cdecnecensente 


Main bearing oil clearance 


DSS) (0 WANs te are oS ae toe errr er acc bc’ 


Connecting rod journal 


DIARERE Te... oo erereteee cers sas sebenyceces coy och ekgenns coe eee 
Taperalimit —MAXIPSMIMEN) ....20260.002...c5 02, seeesuee neater 
OUT O11KC U1 110 11 (01 eee eee RCRReRene eee eRERe ceo opdoceacomscancéner 


0.001 to 0.013 inch 
0.001 to 0.003 inch 
0.004 inch max 
0.0015 to 0.0030 inch 


10.6 to 12.2 Ibs at 1.74 inches 
18.2 to 20.2 at 2.49 inches 


Ft-lbs 


19 to 24 
40 to 45 


60 to 70 
95 to 105 


4.00 x 3.50 inches 

4.00 x 4.00 inches 

Lowest cylinder must be at least 75-percent of highest cylinder 
50 to 75 psi 


4.0000 to 4.0048 inches 

0.010 inch 

0.005 inch 

0.003 inch per 6 inches or 0.006 inch overall 


3.9982 to 3.9998 inches 
3.9994 to 4.0000 inches 
0.003 inch ~ 

0.0014 to 0.0022 inch 


0.0019 to 0.0036 inch 

0.002 to 0.004 inch 

Snug fit in groove 

0.002 inch max increase in clearance 


0.010 to 0.020 inch 
0.010 to 0.020 inch 
0.010 to 0.035 inch 
0.9749 to 0.9754 inch 
0.0003 to 0.0005 inch 
Interference fit 


2.9994 to 3.0002 inches 
0.0005 inch 
0.0006 inch 


0.002 inch 
0.005 inch 


0.0008 to 0.0015 inch 
0.0008 to 0.0026 inch 


2.3103 to 2.3117 inches 
0.0006 inch 
0.0006 inch 
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SSS SSS SSS SSS 


Connecting rod bearing oil clearance 
Desired 


iiclelniwietsieis[=]u(=/=is(sislelsiwlolatwislele'aisia'='=|a\e-s)c's\mi=\a\a's\a a's ain-ai='e\9 9 


Connecting rod side clearance 
Standard 


Crankshaft endplay 
Standard : 


Camshaft 


Bearing journal! diameter 
No. 1 
No. 2 
No. 3 
INTO: 4 sacasmscescbaseecela 35650 S Uo ES EEE nero ee eee ae ee ee 
INTL, BlooscondosccusconsedcadnaacbHONga esac tea tsoe aceon en nee Eee enone ae 

Bearing oil clearance 
Standard 


Endplay 
SST AT Gl cl Gl Memneeatas te enrete Mase ear se eae. ss iuacs seve tresdocesvaseceeSeanseucesss 
SSL Cod IML leemere pee seman nes Sea DS Ue cso ea nna rsgeeteasassSessanasescectos. 
HMMM EM Al MOCTECHOM MMM ties. .s-ccccenecs:<-n5-c0.s-<c.-2ccee.onereaneeeaseceave 


Cylinder heads and valve train 


ReLeSeAClIRV vies Elsa Meee as ere See tees ace ce ssiackcassnteesevccseceeeste. ++: 
NI CRS CCEA MG) |G Manne ee ats ans eee Lc reds scilessscansicie «esis cs-saccessacseeedes 
Valve seat width 


(EXARBUIST accosaitecnnsconoinceeHect he Aceee seer pe cnt acoce Se Re Each ee eerie tere Re eet ee eee 
WeIMe G@ait (TUITOUTE TARE cncocconseneeeneboeoncoscasodSae cee eeeeeR Oe aR cree ence Ree Pee eee 
WEIM@ AIG® GING LE cccoosccaneee goo HE BBE oe HE nONOG SHAE PE RREE ERE Bena eo pce aeeree 
Wile mta Crnll im @ Ula Mini lesesse:ssansccsccseeeentcensse2-cace-esccccseeseeccossesseccceeseacese 
WEIS (AMELRSTIN WICIUA) —cccaeocececossnn scone cot anon RES eee EBeedEo) a aSaeaEE AeS=tiCuC cpo sao ceeee 
Valve stem diameter 


Valve guide diameter ...........:.ccessesscesersscsnsererssosecootecnsseteenreesseeneess 
Valve stem-to-guide clearance 
Intake 
SUB IIGIENG) cosconenecnnestosanchecobessocOoadehisecCnccbsq Hes A BARRE ERERAR sognE Eta ScEeE 
SSAC] [NA schongesgcemesnecenepssococcae beasnmeosogec SH ex RE BBE eee eoeEReeonnr=c 
Exhaust 
GQUZITISIENG) a ccsseuncsanbocos eneiaanchdonpaodcen coqanpseesapoeESD oSeER aoa eE Ene saeco cease 
Ber vfe® NATE cconssconwi ose bHESEDIB I TSIELOgOO- G09 ERAS SBE BEE EEEHECH DECREE IDE 
Valve spring free length 


SCRA? ccccnsncecckonnessteansccsenicobocooe i ienc0Ch ISO SOA OAR D EERE EBEE RCH n oC Aen eREEOEAE 
Valve spring pressure (Ibs at specified length) 
Intake 
TISlE CHAE cccocecennsbetene -Assee por een yocHoKGeanGeEn# ANS SUBUSE EEE HGRA Aerciper soa sRCErE Te 
By! (SLNEGLS cscesesneshaGas scones seeee HMO E UE ND oa HE cnEEE Bao HED Eo -usDeSacoeeasoeeec eee 
Exhaust 
HS CIRGICTS sncccocopnsencospcotoosonnasesocdacronaaansessaeaccbantsboSovackor cosoano0G306 
Bray EIR aC. cechacqnseceosncanborneppeenee BE RBREOOG a0 foe EEESE Ser EEE OC LC IaeOUA eee 
Biers TTS anccuonesnesheendessceeiceeeHeHBeHE 32005: ROC E EE BES pnecE sro SBeC CC aEeeEe 
Valve spring installed height 


FES (HEIUER snanoononeoioansemeepe sanhnnennopecandetcdersau6Séseanad aagoq0hdReRceN aac apace oes 
Valve spring OUt-Of-SqUALE lit ........-seeeeeseteeeeeeteteetetetnenteseeeteesees 
Collapsed lifter gap clearance 

PUGS) STETD serecncececoocnsecocoogeseianeenctai bE ib 000 00g HE ERE EaerIgar et PEERED Racca 

BYERS | eeneneicnercnacaesahannnaen soon eeh eee boi ca acenseoaGonoeHooa eee na sees EeEe a hearer 
MMi stetmel cin te lemme eee certs ones secon enceementeeees e-e-c--cenenterenrnenarceres 


0.0008 to 0.0015 inch 
0.0008 to 0.0025 inch 


0.010 to 0.020 inch 
0.023 inch 


0.004 to 0.008 inch 
0.012 inch 


2.1238 to 2.1248 inches | 
2.0655 to 2.0665 inches 
2.0505 to 2.0515 inches 
2.0355 to 2.0365 inches 
2.0205 to 2.0215 inches 


0.001 to 0.003 inch 

0.006 inch 

0.040 to 0.060 inch (distance that front edge of the bearing is 
located from the front face of the cylinder block) 


0.250 inch 
0.250 inch 
0.005 inch 


0.001 to 0.006 inch 
0.009 inch 2D 
1/2 inch 


0.003 inch per 6 inches or 0.006 inch overall 
45-degrees 


0.060 to 0.080 inch 
0.070 to 0.090 inch 
0.002 inch 
44-degrees 

0.002 inch 

1/32 inch min 


0.3416 to 0.3423 inch 
0.3411 to 0.3418 inch 
0.3433 to 0.3443 inch 


0.0010 to 0.0027 inch 
0.005 inch max 


0.0015 to 0.0032 inch 
0.005 inch max 


2.06 inches 
1.93 inches 


76 to 84 at 1.82 inches 
215 to 237 at 1.39 inches 


79 to 87 at 1.68 inches 
215 to 237 at 1.39 inches 
10-percent loss of pressure 


1.79 to 1.84 inches 
1.66 to 1.71 inches 
0.078 inch 


0.100 to 0.200 inch 
0.125 to 0.175 inch 
0.8740 to 0.8745 inch 
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lb RRETDO@ NET aNMEtE hee... 22-.cc2ccceeesee-ceeeones-seecsseseecce see -ee-eeseeteer sameeren 0.8752 to 0.8767 inch 
Lifter-to-bore clearance 

STAM. eteee See eco caces sce c eye ea ete oe ee 0.007 to 0.027 inch 

SYe\ VICE: [HAT ie eerasconnceneeeeaee denog adaaccesocennAhacsoseasncinsacecnangucacacco=9c1a2e 0.005 inch 
Piishioc mlime wtalinnitiee:...c...-ccccse---2-----0-s--secceeeeee ase eee ee ee 0.015 inch 
Oil pump 
Outer race-to-housing Clearance’ ...........ccssccsecesetssennecneeeceeeeeteeeeeees 0.001 to 0.003 inch 
Rotor assembly end clearance .............scsessscecsserereressereeceeeseoesesees 0.004 inch max 
Driveshaft-to-housing Clearance .............scssseccecerecsseneesecceeescceseneees 0.0015 to 0.0030 inch 
Relief spring tension (lbs at desired length) ..............-::ce seers 20.6 to 22.6 at 2.49 inches 
Torque specifications Ft-Ib 
(CYSTS LOUIS) [RO | 1 th sosececesetecceese nce seoosee nee eo-e bore o ena caccrvicecaredesaacone 40 to 45 
[wake loexertine) Te? [BYOLLS o-pee-neco ecco car ance ence onnnsnen coer aaeaeemsacacuooenocosoaacar 95 to 105 
460 engine (7.5L) 
General 
Benerancistne eee... <<<... 25s: .- See. <. eee: 4.36 x 3.85 inches 
GoOmBnresSi@miPKESSUNe). see... e-c2p--2 2. =. erases ode esa- scp eee Lowest cylinder must be at least 75-percent of highest cylinder 
Oil pressure (at 2000 rpm, normal operating temperature) ............. 40 to 88 psi 
Engine block 
Cylinder bore 

[DS 1101S Reeeececccecaoncenzeoccosasocesaoaneceerococeescoasdoo pnt aes eae e Hs aBESBER EE ER OCOnAERE 4.3600 to 4.3636 inches 

TWETOGY? UN cosccassoacecsncousnactencantosnesccneSseesnemdagceqccedcounDoCAEHEeRcaccaociEeeee 0.10 inch 

Out-of-round 

(WY 0-4 (ALU TI ae eoecseeseeraeet canenceeancoconcccn ere Hau PE REPRE EEE DanC en EEE ern 0.0015 inch 
SiS RIGS: [NTI co eape BER ERe SHES eee ccc OSe eco ACER RES ee nonennesoecsecenee 0.005 inch 

WECKAVANDAGEMINM Uemtreee esters eeee es sassssccsceernsseremeesnccese seo teeeeeetateane r= 0.003 inch per 6 inches or 0.006 inch overall 


Pistons and rings 
Piston diameter 


(CYC TTC) X20) peepee ecco eRe occ ezic eo cOCOO on ERR ae censor 4.3577 to 4.3583 inches 

(STorolere] [SITS -onscenebeeccc chee nee tte oncotcoee rt eee EER Renn Pe ace =o 4.3589 to 4.3595 inches 

@versizestavailableie.c- 15 ages osc ss ree arenes. cE 0.003 inch 
Piston to bore clearance - selective fit ............ cece eect ceeeeeteeees 0.0022 to 0.0030 inch 
Piston ring-to-groove clearance 

Compression - top and DOttom.......ccccccccscsseesseeseesteceeceeeereeees 0.0025 to 0.0045 inch 

LOI) sccdteeecr sale neeticae one occ: Sede. sc cUNET eRe CSE ee PELE renec Ea ee eer PEE Snug fit in groove 

PET TGS (inl acoe cctn erento ecco socccc sco c eR Cena SaE See MPO Srr At Ere rma Caanr eee 0.002 inch max increase in clearance 
Piston ring end gap 

Compression tOp lana WOO ee ccrscene reson steara-e emerge cece 0.010 to 0.020 inch 

(OT sare ince sianen ee eee CEU eRe EES et Rr ee eee Commerce EE 0.010 to 0.035 inch 
Piston pitmdiametets(StamGard)|<csccs-ccsscecs-canes-nseenecessncntsceencenetnesciess-- 1.0398 to 1.0403 inches 
Piston pin-to-piStOn ClEArANCE ..........c-.ccececeeceeeeecceeetetteteeestseeeeee ree 0.0002 to 0.0005 inch 
Piston pin-to-connecting rod bushing clearance ..............-:.:e Interference fit 
Crankshaft and flywheel 
Main journal 

[DY VEE oe PRE ea cocctioe ere ac coer crceacr eo nnpronsa dec ncaaeebedseuosenenEcee 2.9994 to 3.0002 inches 

We toes inhi inatene (O07 Tale hl Geese ce cece cesrco concern concerecoessoocnconcqoHoace 0.0005 inch 

@tzo frowmellllinpitereeees sess creer eee ee meee reese 0.0006 inch 

Runout limit 

STRING ACG ici cies cennd jcnessucSe Ome oe eee era ee eee ame eeteags 0.002 inch 
STV IS SMITNIT 5 oe cs sors scnseenacoeteeses soc seesnuee on oreo aoe anoecereeseseeeensi ses 0.005 inch 

Main bearing oil clearance 

BSF (T(E 00 ee ene Rr eR cry rob SLES 0.0008 to 0.0015 inch 

SERVIGEI IMI So coc sve2.ceeedene «ct 2 cememeeeaeeelg ten ssuseeuenarralatenesaneenseasae 0.0008 to 0.0026 inch 
Connecting rod journal 

DIAINIBTC Me 27 sscccce ce ee5 cei vees co ecstdoek notes tipmeeraeeiceicame-neee seer ee 2.4992 to 2.5000 inches 

Tapert Tax Pe INEM... see oeas cee cecscesseceascecesneseeeeteeceseere 0.0006 inch 

OUut=sOferOU NAMM... ccc. c.cceces nee i200: seenwenpeeenereaneweeeemeeteene eer ee: 0.0006 inch 
Connecting rod bearing oil clearance 

DSS en 0.0008 to 0.0015 inch 


IIIS WAS IO ss. ceveeseeeneeeesecereereemtemeenncnneeermmbenmerte oh rarer een 0.0008 to 0.0025 inch 
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a SSS SS 
Connecting rod side clearance 


Standard... resdoremcneodsnec: colts eee cece ee 0.010 to 0.020 inch 
SEMIS [MA osenceacey eee coro se 0.023 inch 
Crankshaft endplay 
Standard Mareen cCcee Treen gee hes ca cates cet arte eae occs saa sctsivdavescislixssiecnsseeess 0.004 to 0.008 inch 
SISRAGS (iil betes scccesce cere eee 0.012 inch 
Camshaft 
Bearing journal diameter (all) ...........0..ccccccceeeeeseees ee ee 2.1238 to 2.1248 inches 
Bearing oil clearance 
SUEZ (TC HUG lec ccce ree ERE PERE PECCCREREEEO OPER Cr Ceo EERE EEE 0.001 to 0.003 inch 
S CNV IG OU Iii Camere ae sires ee ee ero cos nach dosteectdceetscicrsdereceosaes 0.006 inch 
ROME aT OMOC AIO Meee. ecco esos, cccscccacteesveudsdaecvtesiascy coves sessecvs 0.040 to 0.060 inch (distance that front edge of the bearing is 
located from the front face of the cylinder block) 
Lobe lift 
[ELS cesintseGedebssebe see eee BEAR Leen Oe eRe eee eee 0.252 inch 
ERATMEWER coseactgniccs ecccte cS ee ESL ae en eee ee 0.278 inch 
Nicximunmballo Wallet lOSS eccisc..scecececsscessececcscnacesccssesssacsesessaeecs 0.005 inch 
Endplay 
Ss Lcd Ill ca fl emarinn eee teem Seve reeteeeeet ec evsassecccsssesieysedes iasseacctussscvetsarasee 0.001 to 0.006 inch 
SiS: (NTT acconceeecsoneenacecacccee ance ae ee eee eee eee 0.009 inch 
MUM GES MeaMCEESCTOMMMteecessencceeceuwe-2-cus-cocanse-eonceseccee-ctucsee-e-eyeee 0.500 inch 


Cylinder heads and vaive train 


I SIGRVY clh (AG Gall teneeteeteeres;-ceesceyeeesegeace- +s -i-2-2¢+-si0sc-cdrssseccteceevensouse 0.003 inch per 6 inches or 0.006 inch overall 
Wy tL es Ccli@el IG] |G aeeae etee veces sac teeeitee sates ccesieussiccte<evs ese -eeecessuadeceiveancsaies 45-degrees 
WclIOES ComUVICL Ul MeetNcseasacenaesscacecece rere ccecroseceseestsetegecsercuossseccesdizessesecces 0.060 to 0.080 inch 
Naas eo lanbl(@UIM IMU tesrrecerscseccerecestacascucésecd0cuseesesussccceer+esnocdeeersse-sees 0.002 inch 
Nici Mel CRCTIIG] c MMMRRC arc 08 Merge meet ek our accu eevesssatccsetecutenueetsexeWecessoes 44-degrees 
NVM CMU MO Uta MMC rererscsecctecteesacccccxcssscoecceexsersnsessess-nccqeesesnaacereus 0.002 inch 
NY GIMME MeL (MIRUV [ChE eater eseneeeeneetaneecteacs< <sccc-sssescscvsasersocccienscacesenceiaces 1/32 inch 
W/V GES UC IMINGH Let IMG UG Tae csres soe entee etter cccnz-<s<snccceresessaersercsssocccscasnenaseessa 0.3416 to 0.3423 inch 
Nelly GUCCI ERC ACL Clie ceearesvesraneventnener sare coxs-cccgsenee<sarceeaseceascasaeacareovee 0.3433 to 0.3443 inch 
Valve stem-to-guide clearance , 
SS TELE] Cl Cel Seem ne tae NEMS Pilots cus psu ceeevescvessessueryersevasusescserrs® 0.0010 to 0.0027 inch 
SERVICE Uneererencen eee mee eee tenesys os cocerevanctescacaaseavesacsecuescecsees 0.0055 inch 
VAlVerS OnMOM he CHeMG Ulteesastesesmsersrse-cerosccarecase--secacecveeceraseaseecoe=rene 2.06 inches 
Valve spring pressure (ibs at specified length) 
BIS ta [1 eens teenies ener reise ee sco Hcceeesyesoncesscessacacnestesreratsss50 76 to 84 at 1.81 inches 
PARC) CINE Recccerinassonence: voscec an ace Scone HACER EEL EPEC CHE CAPER TER OPPE Ce BEDE EEE 218 to 240 at 1.33 inches 
SGV Celi) teeter meeeneneene stare eseve dia teyseenece <casesaacetsveceeeredere= «nant 10-percent loss of pressure 
Valve spring installed Neight............-:csscercsesssesssseenreseecereeserrereeeees 1.77 to 1.82 inches 
Valve spring out-of-Square limit ..........:..scessceecessceesetcererceesensstesneees 0.078 inch 
Collapsed lifter gap clearance 
INTO BISTD sess ctencosnecosnoncnnibacacnaorhaseetnc na cRecce nes DOL C HOR DEED oO HS Seeeace rac 0.075 to 0.175 inch 
BLS cece eee nee cece esc eecartecssensancecssesenasceerr= 0.100 to 0.150 inch 
INE CERO. (ed ts eee ey sanee res meeecneetinte ss sos ccccc<dsaaceceeserrsswenenas===== 0.8740 to 0.8745 inch 
Wiis MID OGEnCl lei Ce lesen eevee cement tereet te ccce:<.nat-varsssesenceawere=aeasar- == 0.8752 to 0.8767 inch 
Lifter-to-bore clearance 
Stell Cl eee ae oles eens werent ecccccscauscacserssenecneeeeresnae== 0.0007 to 0.0027 inch 
SeIAVIES HIT eecceneceecccosene ncaa eocenoec see ec DEE Lae eae Ed EERE 0.005 inch 
Rees HIRCOGIA TAN ip OUital lili teemeneeeeteteeton tea y. cace-serstssdasneatsneccecsressercceessnonercor-== 0.015 inch 
Oil pump 
Outer race-to-NOUSING ClEAFANCE ..........cceescseeneeeeeeeeeetnecesenseseeseees 0.001 to 0.013 inch 
Rotor assembly end Clearance ...........seeecseesersserseesesenscsasetserenecsens 0.004 inch max 
Driveshaft-to-housing ClEArANCE ...........csecereseeeecteeererssseteseenetoeees 0.0015 to 0.0030 inch 
Relief spring tension (Ibs at specified length)...........-s:s:scscseeeeees 20.6 to 22.6 at 2.49 inches 
Torque specifications Ft-Ibs 
Connecting rod nut 
THOUGH 1990 ........csesesesssssessecseneeeteresesensensasarecasecenereensersesesseces 45 to 50 
SHGIOA CIM ecxemeacnesce ntoncr ere voce ASAE AEE EE EE EERE POLES CPE Ee pace eee 41 to 45 


Main bearing Cap DOIts ..........:ecsesecceeeceesereeeersrsenserenensnnsecsneceentanens 95 to 105 


2.4a Oil pressure sending unit location - 
typical small-block V8 engine 
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General information 


included in this portion of Chapter 2 are the general overhaul pro- 
cedures for the cylinder head and internal engine components. The in- 
formation ranges from advice concerning preparation for an overhaul 
and the purchase of replacement parts to detailed, step-by-step pro- 
cedures covering removal and installation of internal engine compo- 
nents and the inspection of parts. 

The following Sections have been written based on the assump- 
tion that the engine has been removed from the vehicle. For informa- 
tion concerning in-vehicle engine repair, as well as removal and instal- 
lation of the external components necessary for the overhaul, see Part 
A, B or C of this Chapter. 

The Specifications included here in Part C are only those neces- 
sary for the inspection and overhaul procedures which follow. Refer to 
Part A, B or C for additional Specifications. 


2 Engine overhaul - general information 


Refer to illustrations 2.4a, 2.4b and 2.4c. 

It’s not always easy to determine when, or if, an engine should be 
completely overhauled, as a number of factors must be considered. 

High mileage is not necessarily an indication that an overhaul is 
needed, while low mileage does not preclude the need for an overhaul. 
Frequency of servicing is probably the most important consideration. 
An engine that has had regular and frequent oil and filter changes, as 
well as other required maintenance, will most likely give many thou- 
sands of miles of reliable service. Conversely. a neglected engine may 
require an overhaul very early in its life. 

Excessive oil consumption is an indication that piston rings and/or 
valve guides are in need of attention. Make sure that oil leaks are not re- 
sponsible before deciding that the rings and/or guides are bad. 

If the engine is making obvious knocking or rumbling noises, the 
connecting rod and/or main bearings are probably at fault. Check the 
oil pressure with a gauge installed in place of the oil pressure sending 
unit (see illustrations). On small block V8 engines and inline six-cylin- 
der engines, the sending unit is located next to the oil filter. On V6 en- 
gines it’s located behind the power steering pump and air conditioning 
compressor. On big block V8 engines it’s located at the rear of the en- 
gine block behind the intake manifold. Compare the reading on the 
gauge to the Specifications at the front of this Chapter. If it’s extremely 
low, the bearings and/or oil pump are probably worn out. As a general 
rule, engines should have about 10 psi oil pressure for every 1,000 
rom. 

Loss of power, rough running, excessive valve train noise and 
high fuel consumption rates may also point to the need for an overhaul, 
especially if they are all present at the same time. If a complete tune-up 
doesn’t remedy the situation, major mechanical work is the only 
solution. A compression check which indicates bad rings is also a 
good indicator (see Section 3). 


2.4b Location of the oil pressure sending 
unit on the V6 engine 


Oil Pressure 
a Switch 


880-2d-2.4c Haynes 


2.4c Location of the oil pressure sending 
unit on the 7.5L engine 


' 


An engine overhaul involves restoring the internal parts to the 
specifications of a new engine. During an overhaul, the piston rings are 
replaced and the cylinder walls are reconditioned (rebored and/or 
honed). If a rebore is done, new pistons are required. The main bear- 
ings, connecting rod bearings and camshaft bearings are generally re- 
placed with new ones and, if necessary, the crankshaft may be re- 
ground to restore the journals. Generally, the valves are serviced as 
well, since they are usually in less-than-perfect condition at this point. 
While the engine is being overhauled, other components, such as the 
distributor, starter and alternator, can be rebuilt as well. The end result 
should be a like new engine that will give many trouble free miles. 
Note: Critical cooling system components such as the hoses, the dfi- 
vebelts, the thermostat and the water pump MUST be replaced with 
new parts when an engine is overhauled. The radiator should be 
checked carefully to ensure that it isn’t clogged or leaking; if in doubt, 
replace it with a new one. Also, we do not recommend overhauling the 
oil pump- always install a new one when an engine is rebuilt. 

Before beginning the engine overhaul, read through the entire pro- 
cedure to familiarize yourself with the scope and requirements of the 
job. Overhauling an engine is not difficult, but it is time consuming. Plan 
on the vehicle being tied up for a minimum of two weeks, especially if 
parts must be taken to an automotive machine shop for repair or 
reconditioning. Check on availability of parts and make sure that any 
necessary special tools and equipment are obtained in advance. Most 
work can be done with typical hand tools, although a number of preci- 
sion measuring tools are required for inspecting parts to determine if 
they must be replaced. Often an automotive machine shop will handle 
the inspection of parts and offer advice concerning reconditioning and 
replacement. Note: A/ways wait until the engine has been completely 
disassembled and all components, especially the engine block, have 
been inspected before deciding what service and repair operations must 
be performed by an automotive machine shop. Since the block’s condi- 
tion will be the major factor to consider when determining whether to 
overhaul the original engine or buy a rebuilt one, never purchase parts or 
have machine work done on other components until the block has been 
thoroughly inspected. As a general rule, time is the primary cost of an 
overhaul, so it doesn’t pay to install worn or substandard parts. 

As a final note, to ensure maximum life and minimum trouble from 
a rebuilt engine, everything must be assembled with care in a spot- 
lessly clean environment. 


3 Cylinder compression check 


Refer to illustration 3.6 


1 Acompression check will tell you what mechanical condition the 
upper end (pistons, rings, valves, head gasket[s]) of your engine is in. 
Specifically, it can tell you if the compression is down due to leakage 
caused by worn piston rings, defective valves and seats or a blown 
head gasket. Note: The engine must be at normal operating tempera- 
ture and the battery must be fully charged for this check. 

2 Begin by cleaning the area around the spark plugs before you re- 
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3.6 A gauge with a threaded fitting for the spark plug hole is 
preferred over the type that requires hand pressure to maintain 
the seal during the compression check 


move them (compressed air should be used, if available, otherwise a 
small brush or even a bicycle tire pump will work). The idea is to pre- 
vent dirt from getting into the cylinders as the compression check is 
being done. 

3 Remove all of the spark plugs from the engine (see Chapter 1). 

4 Block the throttle wide open. 

5 _ Detach the primary (low voltage) wiring from the coil (see Chap- 
ter 5). On fuel-injected models the fuel pump circuit should also be dis- 
abled (see Chapter 4). 

6 _ Install the compression gauge in the spark plug hole. 

7 Crank the engine over at least seven compression strokes and 
watch the gauge. The compression should build up quickly in a healthy 
engine. Low compression on the first stroke, followed by gradually in- 
creasing pressure on successive strokes, indicates worn piston rings. 
A low compression reading on the first stroke, which doesn’t build up 
during successive strokes, indicates leaking valves or a blown head 
gasket (a cracked head could also be the cause). Deposits on the un- 
dersides of the valve heads can also cause low compression. Record 
the highest gauge reading obtained. 

8 Repeat the procedure for the remaining cylinders and compare 
the results to this Chapter’s Specifications 

9 Add some engine oil (about three squirts from a plunger-type oil 
can) to each cylinder, through the spark plug holes, and repeat the 
test. 

10 If the compression increases after the oil is added, the piston 
rings are definitely worn. If the compression doesn’t increase signifi- 
cantly, the leakage is occurring at the valves or head gasket. Leakage 
past the valves may be caused by burned valve seats and/or faces or 
warped, cracked or bent valves. 

11 If two adjacent cylinders have equally low compression, there’s a 
strong possibility that the head gasket between them is blown. The ap- 
pearance of coolant in the combustion chambers or the crankcase 
would verify this condition. 

12 If one cylinder is 20-percent lower than the others, and the engine 
has a slightly rough idle, a worn exhaust lobe on the camshaft could be 
the cause. 

13. If the compression is unusually high, the combustion chambers 
are probably coated with carbon deposits. lf that’s the case, the cylin- 
der head(s) should be removed and decarbonized. 

14 if compression is way down or varies greatly between cylinders, it 
would be a good idea to have a leak-down test performed by an auto- 
motive repair shop. This test will pinpoint exactly where the leakage is 
occurring and how severe it is. 


a 
4 Engine rebuilding alternatives 

ne 
1 The do-it-yourselfer is faced with a number of options when per- 
forming an engine overhaul. The decision to replace the engine block, 


piston/connecting rod assemblies and crankshaft depends on a num- 
ber of factors, with the number one consideration being the condition 
of the block. Other considerations are cost, access to machine shop 
facilities, parts availability, time required to complete the project and 
the extent of prior mechanical experience on the part of the do-it-your- 
selfer. 

2 Some of the rebuilding alternatives include: 

3 Individual parts - If the inspection procedures reveal that the en- 
gine block and most engine components are within specifications, pur- 
chasing individual parts may be the most economical alternative. The 
block, crankshaft and piston/connecting rod assemblies should all be 
inspected carefully. Even if the block shows little wear, the cylinder 
bores should be surface honed. 

4 Crankshaft kit - This rebuild package consists of a reground 
crankshaft and a matched set of pistons and connecting rods. The pis- 
tons will already be installed on the connecting rods. Piston rings and 
the necessary bearings will be included in the kit. These kits are com- 
monly available for standard cylinder bores, as well as for engine 
blocks which have been bored to a regular oversize. 

5 Short block - A short block consists of an engine block with a 
crankshaft and piston/connecting rod assemblies already installed. All 
new bearings are incorporated and all clearances will be correct. The 
existing camshaft, valve train components, cylinder head and external 
parts can be bolted to the short block with little or no machine shop 
work necessary. 

6 Long block-A long block consists of a short block plus an oil 
pump, oil pan, cylinder head, valve cover, camshaft and valve train 
componenis, timing sprockets and chain and front cover. All compo- 
nents are installed with new bearings, seals and gaskets incorporated 
throughout. The installation of manifolds and external parts is all that is 
necessary. 

7 Give careful thought to which alternative is best for you and dis- 
cuss the situation with local automotive machine shops, auto parts 
dealers and experienced rebuilders before ordering or purchasing re- 
placement parts . 


5 _ Engine removal - methods and precautions 


1 If it has been decided that an engine needs to be removed for over- 
haul or major repair work, certain preliminary steps should be taken. 

2 _ Locating a suitable work area is of greatest importance. A shop is, 
of course, the most desirable place to work. Adequate work space 
along with storage space for the vehicle is very important. If a shop or 
garage is not available, at the very least a flat, level, clean work surface 
made of concrete or asphalt is required. 

3 Cleaning of the engine compartment and engine prior to removal 
will help you keep tools clean and organized. 

4  Ahoist such as an engine A-frame will also be necessary. Make 
sure that the equipment is rated in excess of the combined weight of the 
engine and its accessories. Safety is of primary importance, considering 
the potential hazards involved in lifting the engine out of the vehicle. 

5 If the engine is being removed by a novice, a helper should be 
available. Advice and aid from someone more experienced would also 
be helpful. There are many instances when one person cannot simulta- 
neously perform all of the operations which will be required when lifting 
the engine out of the vehicle. 

6 Plan the operation ahead of time. Arrange for or obtain all of the 
tools and equipment you will need prior to beginning the job. Some of 
the equipment necessary to perform engine removal and installation 
safely and with relative ease are (in addition to an engine hoist) a heavy 
duty floor jack, complete sets of wrenches and sockets as described in 
the front of this book, wooden blocks and plenty of rags and cleaning 
solvent for mopping up the inevitable spills. If the hoist is to be rented, 
make sure that you arrange for it in advance and perform all of the op- 
erations possible without it beforehand. This will save you money and 
time. 

7 Always use extreme caution when removing and installing the en- 
gine; serious injury can result from careless actions. Plan ahead. Take 
your time and a job of this nature, although major, can be accom- 
plished successfully. 
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6.5 Label each wire before unplugging the connector 
a 


6 Engine - removal and installation 


Refer to illustration 6.5 

Warning 1: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Chapter 4 for more information). When you perform any kind of work on 
the fuel system, wear safety glasses and have a Class B type fire extin- 
guisher on hand. 

Warning 2: The air conditioning system is under high pressure. DO 
NOT loosen any hose or line fittings or remove any components until 
after the system has been discharged by a dealer service department 
or service station. Always wear eye protection when disconnecting air 
conditioning system fittings. 

Note: The engine must be removed alone, with the transmission left in 
the vehicle or removed beforehand. Also, due to the wide range of ve- 
hicle models and engines covered by this manual, the following instruc- 
tions are of a general nature and may cover some steps not applicable 
to your vehicle. If a step doesn’t apply to your vehicle, move on to the 
next one. 


Removal 

1 Refer to Chapter 4 and relieve the fuel system pressure (fuel-in- 
jected models only), then disconnect the negative cable from the bat- 
tery. 

2 Cover the fenders and cowl and remove the hood (see Chapter 114). 
Special pads are available to protect the fenders, but an old bedspread 
or blanket will also work. 

3 Remove the air cleaner assembly. 

4 _ Drain the cooling system (see Chapter 1). 

5 Label the vacuum lines, emissions system hoses, wiring connec- 
tors, ground straps and fuel lines, to ensure correct reinstallation, then 
detach them. Pieces of masking tape with numbers or letters written 
on them work well (see illustration). If there’s any possibility of confu- 
sion, make a sketch of the engine compartment and clearly label the 
lines, hoses and wires. Plug or cap all open fittings or lines. 

6 Label and detach all coolant hoses from the engine. 

7 Remove the cooling fan, shroud and radiator (see Chapter 3). If 
the vehicle is equipped with air conditioning, remove the condenser 
also (see Chapter 3). 

8 Remove the drivebelts (see Chapter 1). 

9 Disconnect the throttle linkage or cable (and TV linkage/cruise 
control cable, if equipped) from the engine (see Chapter 4). 

10 On power steering equipped vehicles, unbolt the power steering 
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pump (see Chapter 10). Leave the lines/hoses attached and make sure 
the pump is kept in an upright position in the engine compartment (use 
wire or rope to restrain it out of the way). 

41. On air-conditioned models, unbolt the compressor (see Chap- 
ter 3) and set it aside. Do not disconnect the hoses. 

12 Drain the engine oil (Chapter 1) and remove the filter. 

13 Remove the starter motor (see Chapter 5). 

14 Remove the alternator (see Chapter 5). 

15 Unbolt the exhaust system from the engine (see Chapter 4). 

16 If you’re working on a vehicle with an automatic transmission, re- 
fer to Chapter 7, Part B and remove the driveplate-to-torque converter 
fasteners. 

17 Support the transmission with a jack. Position a block of wood 
between them to prevent damage to the transmission. Special trans- 
mission jacks with safety chains are available - use one if possible. 

18 Attach an engine sling or a length of chain to the lifting brackets 
on the engine. , 
19 Roll the hoist into position and connect the sling to it. Take up the 
slack in the sling or chain, but don’t lift the engine. Warning: DO NOT 
place any part of your body under the engine when it’s supported only 
by a hoist or other lifting device. 

20 Remove the transmission-to-engine block bolts. 

21 Remove the engine mount-to-frame bolts. 

22 Recheck to be sure nothing is still connecting the engine to the 
transmission or vehicle. Disconnect anything still remaining. 

23. Raise the engine slightly. Carefully work it forward to separate it 
from the transmission. If you’re working on a vehicle with an automatic 
transmission, be sure the torque converter stays in the transmission 
(clamp a pair of vise-grips to the housing to keep the converter from 
sliding out). If you’re working on a vehicle with a manual transmission, 
the input shaft must be completely disengaged from the clutch. Siowly 
raise the engine out of the engine compartment. Check carefully to 
make sure nothing is hanging up. 

24 Remove the flywheel/driveplate and mount the engine on an en- 
gine stand. 


Installation 

25 Check the engine and transmission mounts. If they're worn or 
damaged, replace them. 

26 If you’re working on a manual transmission equipped vehicle, 
install the clutch and pressure plate (see Chapter 8). Now is a good 
time to install a new clutch. 

27 Carefully lower the engine into the engine compartment - make 
sure the engine mounts line up. 

28 ‘If you’re working on a manual transmission equipped vehicle, ap- 
ply a dab of high-temperature grease to the input shaft and guide it 
into the crankshaft pilot bearing until the bellhousing is flush with the 
engine block. 

29 Install the transmission-to-engine bolts and tighten them se- 
curely. Caution: DO NOT use the bolts to force the transmission and 
engine together! 

30 If you’re working on an automatic transmission equipped vehicle, 
slide the torque converter up to the driveplate and install the drive- 
plate-to-torque converter bolts (see Chapter 7, Part B). 

31 Reinstall the remaining components in the reverse order of re- 
moval. 

32 Add coolant, oil, power steering and transmission fluid as needed 
(see Chapter 1). 

33 Run the engine and check for leaks and proper operation of all 
accessories, then install the hood and test drive the vehicle. 

34 Have the air conditioning system recharged and leak tested. 
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7 Engine overhaul - disassembly sequence 
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Note: When removing the external components from the engine, pay 
close attention to details that may be helpful or important during instal- 
lation. Note the installed position of gaskets, seals, spacers, pins, 
washers, bolts and other small items. 

1 Before beginning the disassembly and overhaul procedures, 
make sure the following items are available: 


8.4 Check timing chain and sprocket 

wear by taking up all chain slack on one 

side and measuring total chain deflection 
on the other side 


Crankshaft vibration damper puller 
Common hand tools 

Small cardboard boxes or plastic bags for storing parts 
Gasket scraper 

Ridge reamer 

Vibration damper installation tool 
Micrometers . 
Telescoping gauges 

Dial indicator set 

Valve spring compressor 

Cylinder surfacing hone 

Piston ring groove cleaning tool 
Electric drill motor 

Tap and die set 

Wire brushes 

Oil gallery brushes 

Cleaning solvent 


2 ‘It’s much easier to disassemble and work on the engine if it’s 
mounted on a portable engine stand. These stands can often be rented 
quite cheaply from an equipment rental yard. Before the engine is 
mounted on a stand, the flywheel/driveplate should be removed from 
the crankshaft. 
3 ‘Ifa stand is not available, it’s possible to disassemble the engine 
with it blocked up on a sturdy workbench or on the floor. Be extra 
careful not to tip or drop the engine when working without a stand. 
4 Begin disassembly with the removal of external components as 
follows: 
Alternator, if not already removed (see Chapter 5) 
Accessory drivebelts and pulleys (if not previously removed, see 
Chapter 1) 
Water pump and related hoses (see Chapter 3) 
On carbureted models, fuel pump and filter assembly (see 
Chapter 4) 
Distributor and coil (see Chapter 5) 
Carburetor and fuel lines or,on fuel-injected models, the upper 
intake manifold and fuel rail (see Chapter 4) 
Clutch assembly (see Chapter 8) 
Oil dipstick and dipstick tube 
Spark plugs (see Chapter 1) 
5 With these components removed, the engine sub-assemblies can 
be removed in the following order: 


Valve cover(s) and lifter cover (4.9L only) (see Chapter 2A, B or C) 
Exhaust manifold(s) (see Chapter 2A, B or C) 
Intake manifold (see Chapter 2A, B or C) 
Rocker arms and pushrods (see Chapter 2A, B or C) 
Lifters (see Chapter 2A, B or C) 
Cylinder head assembly (see Chapter 2A, B or C) 
Crankshaft vibration damper assembly (see Chapter 2A, B or C) 
Timing cover, timing chain/sprockets or gears (Chapter 2A, B 
or C). Note: Perform timing chain/gear wear check before 


8.6 Checking the camshaft endplay 


a », PMS aunt { i 
8.8 Checking the timing gear backlash 
(4.9L engine only) 


removing components (see Section 8) 
Camshaft (see Chapter 2A, B or C) 
Oil pan (see Chapter 2A, B or C) 
Oil pump and pickup assembly (see Chapter 2A, B or C) 
Piston and rod assemblies (see Section 9) 
Crankshaft and bearings (see Section 70) 
Cylinder head disassembly (see Section 11) 


8 Timing chain/sprockets or gears - wear checks 


Refer to illustrations 8.4, 8.6 and 8.8 


Timing chain check - all engines (except 4.9L) 
Note: This procedure requires that the timing cover be removed. 

4. Turn the crankshaft in a counterclockwise direction (viewed from 
the front of the engine) to take up the slack on the left side of the chain. 
2 At the approximate mid-point of the right side chain run, force the 
chain out with your finger while holding a graduated scale against 
chain to establish initial measurement. The centerline of one link pin 
makes a good reference point. 

3 Force the chain in the opposite direction and measure the amount 
of total deflection from the initial starting point. 

4 Compare the total deflection measurement (see illustration) to 
the figure listed in this Chapter’s Specifications. If chain deflection is 
excessive, replace the chain and both sprockets with new ones. Note: 
It is recommended to replace the timing chain and sprockets during a 
major overhaul regardless of condition since the investment is small in 
comparison to the time and effort required to replace them later. 


Endplay check - all engines 

Note: The following checking procedures require the use of a magnetic 
base dial indicator. 

5 Check the camshaft endplay by pushing the camshaft all the way 
to the rear of its travel in the block. 

6 Install a dial indicator so the indicator stem is on the camshaft 
gear/sprocket retaining bolt (see illustration). Zero the dial indicator in 
this position. 

7 Using a large screwdriver between the camshaft gear/sprocket 
and the block, pull the camshaft forward and release it. The reading on 
the dial indicator will give you the endplay measurement. Compare it to 
the value listed in this Chapter’s Specifications. If the endplay is exces- 
sive, check the spacer for correct installation. If the spacer is correctly 
installed, and the endplay is too great, the thrust plate must be re- 
placed with a new one. 


Timing gear check - 4.9L engine 

8 Check the timing gear backlash by installing a dial indicator on 
the cylinder block and positioning the stem against the timing gear 
(see illustration). 
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9.1 Aridge reamer is required to remove 
the ridge from the top of the cylinder - do 
this before removing the pistons! 


9 Zero the pointer on the dial indicator. 

10 While holding the crankshaft still, move the camshaft timing gear 
until all slack is taken up. 

11. Read the dial indicator to obtain the gear backlash. 

12 Compare the results to the value listed in this Chapter’s Specifi- 
cations. 

13 If the backlash is excessive, replace the timing gear and the 
crankshaft gear with new ones. 

44 To check the timing gear runout, install a dial indicator on the en- 
gine block with the stem touching the face of the timing gear. 

15 Hold the camshaft gear against the camshaft thrust plate and 
zero the indicator. 

16 Rotate the crankshaft to turn the camshaft while holding the 
camshaft gear against the thrust plate. 

17 Rotate the gear through one complete revolution of the camshaft. 
Observe the reading on the dial indicator during this revolution. 

18 If the runout exceeds the Specifications, remove the camshaf 
géar and check for foreign objects or burrs between the camshaft and 
gear flanges. If this condition does not exist and the runout is exces- 
sive, the gears must be replaced with new ones. 

19 Use a similar procedure to check the crankshaft gear runout. 
Make sure that the crankshaft is situated against one end of the thrust 
bearing (this will prevent you from obtaining a crankshaft endplay mea- 
surement as opposed to the actual runout of the crankshaft gear). 


9  Piston/connecting rod assembly - removal 


Refer to Illustrations 9.1, 9.3 and 9.5 

Note: Prior to removing the piston/connecting rod assemblies, remove 
the cylinder head, the oil pan and the oil pump by referring to the ap- 
propriate Sections in Chapter 2, Part A, B or C. 

1 Completely remove the ridge at the top of each cylinder with a 
ridge reaming tool (see illustration). Follow the manufacturer’s in- 
structions provided with the tool. Failure to remove the ridges before 
attempting to remove the piston/connecting rod assemblies will result 
in piston breakage. 

2 After the cylinder ridges have been removed, turn the engine up- 
side-down so the crankshaft is facing up. 

3 Before the connecting rods are removed, check the endplay with 
feeler gauges. Slide them between the first connecting rod and the 
crankshaft throw until the play is removed (see illustration). The end- 
play is equal to the thickness of the feeler gauge(s). If the endplay ex- 
ceeds the service limit, new connecting rods will be required. If new 
rods (or a new crankshaft) are installed, the endplay may fall under the 
specified minimum (if it does, the rods will have to be machined to re- 
store it —- consult an automotive machine shop for advice if necessary). 
Repeat the procedure for the remaining connecting rods. 

4 Check the connecting rods and caps for identification marks. If 


9.3 Checking the connecting rod endplay 
with a feeler gauge 


Se 


9.5 To prevent damage to the crankshaft 
journals and cylinder walls, slip sections 
of hose over the rod boits before 
removing the pistons 


they aren’t plainly marked, use a small center-punch to make the ap- 
propriate number of indentations on each rod and cap (1, 2, 3 etc., de- 
pending on the cylinder they are associated with). 

5 Loosen each of the connecting rod cap nuts 1/2-turn at a time un- 
til they can be removed by hand. Remove the number one connecting 
rod cap and bearing insert. Don’t drop-the bearing insert out of the 
cap. While supporting the connecting rod, slip a short length of plastic 
or rubber hose over each connecting rod cap bolt to protect the 
crankshaft journal and cylinder wall when the piston is removed (see il- 
lustration). Push the connecting rod/piston assembly out through the 
top of the engine. Use a wooden or plastic hammer handle to push on 
the upper bearing insert in the connecting rod. If resistance is felt, dou- 
ble-check to make sure that all of the ridge was removed from the 
cylinder. 

6 Repeat the procedure for the remaining cylinders. After removal, 
reassemble the connecting rod caps and bearing inserts in their re- 
spective connecting rods and install the cap nuts finger tight. Leaving 
the old bearing inserts in place until reassembly will help prevent the 
connecting rod bearing surfaces from being accidentally nicked or 
gouged. 


10 Crankshaft - removal 


Refer to illustrations 10.1, 10.3, 10.4a, 10.4b and 10.4c 

Note: The crankshaft can be removed only after the engine has been 
removed from the vehicle. It is assumed that the flywheel or driveplate, 
front crankshaft pulley, timing chain and sprockets, oil pan, oil pump 
and piston/connecting rod assemblies have already been removed. 


10.1 Checking crankshaft endplay with a dial indicator 
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10.3 Checking crankshaft endplay with a 
feeler gauge 


1 Before the crankshaft is removed, check the endplay. Mount a 
dial indicator with the stem in line with and just touching one of the 
crank throws (see illustration). 

2 Push the crankshaft all the way to the rear and zero the dial indi- 
cator. Next, pry the crankshaft to the front as far as possible and note 
the reading on the dial indicator. The distance that it moves is the end- 
play. If it’s greater than specified, check the crankshaft thrust surfaces 
for wear. If no wear is evident, a new thrust bearing should correct the 
endplay. If the endplay is less than the minimum, check the thrust 
bearing surfaces for deep scratches, burrs, nicks and dirt. 

&) if a dial indicator is not available, feeler gauges can be used. Gen- 
tly pry or push the crankshaft all the way to the front of the engine. Slip 
feeler gauges between the crankshaft and the front face of the thrust 
main bearing to determine the clearance (see illustration). The thrust 
bearing is the number 5 bearing saddle on 4.9L engines and in the 
number three bearing saddle on V6 and V8 engines. 

4. Check the main bearing caps to see if they are marked to indicate 
their locations. They should be numbered consecutively from the front 
of the engine to the rear. If they aren’t, mark them with number stamp- 
ing dies or a center-punch (see ilNustrations). Main bearing caps gen- 
erally have a cast-in arrow, which points to the front of the engine (see 
illustration). Loosen the main bearing cap bolts 1/4-turn at a time 
each, until they can be removed by hand. 

5 Gently tap the caps with a soft-face hammer, then separate them 
from the engine block. If necessary, use the bolts as levers to remove the 
caps. Try not to drop the bearing inserts if they come out with the caps. 
6 Carefully lift the crankshaft out of the engine. It’s a good idea to 


10.4c The arrow on each main bearing cap indicates the front of 
the engine 


10.4a If necessary, use a center-punch or 
number stamping dies to mark the main 
bearing caps to ensure that they are 
reinstalled in their original locations on 
the block (make the punch marks near 
one of the bolt heads) 


10.4b Mark the caps in order from the 

front of the engine to the rear (one mark 

for the front cap, two for the second one 
and so on) 


have an assistant available, since the crankshaft is quite heavy. With 
the bearing inserts in place in the engine block and main bearing caps, 
return the caps to their respective locations on the block and tighten 
the bolts finger tight. 

7 Remove the Woodruff key from the crankshaft nose so it doesn’t 
get lost. If it’s hard to remove, just leave it in place. 


i 


11 Cylinder head - disassembly 


i 


Refer to illustrations 11.2, 11.3a and 11.3b 

Note: New and rebuilt cylinder heads are commonly available for most 
engines at dealerships and auto parts stores. Due to the fact that some 
specialized tools are necessary for the disassembly and inspection pro- 
cedures, and replacement parts may not be readily available, it may be 
more practical and economical for the home mechanic to purchase a 
replacement head rather than taking the time to disassemble, inspect 
and recondition the original. 

1 Cylinder head disassembly involves removal of the intake and ex- 
haust valves and related components. Remove the rocker arms and 
fulcrums from the cylinder heads (see Chapter 2A, B or C). Label the 
parts and store them separately so they can be reinstalled in their orig- 
inal locations. 

2 _ Before the valves are removed, arrange to label and store them, 
along with their related components, so they can be kept separate and 
reinstalled in the same valve guides they are removed from (see illus- 


. tration). 


41.2 A small plastic bag, with an appropriate label, can be used 
to store the valve train components so they can be kept together 
and reinstalled in the correct guide 
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11.3a Use a valve spring compressor to 
compress the spring, then remove the 
keepers from the valve stem 


3 Compress the springs on the first valve with a spring compressor 
and remove the keepers (see illustration). Carefully release the valve 
spring compressor and remove the retainer, the valve spring, the valve 
spring damper, the valve stem seal and the vaive. Store the compo- 
nents together and discard the seal. If the valve binds in the guide 
(won’t pull through), push it back into the head and deburr the area 
around the keeper groove with a fine file or whetstone (see illustration). 
4 Repeat the above procedure for the remaining valves. Remember 
to keep all the parts for each valve together so they can be reinstalled 
in the same locations. 

5 Once the valves and related components have been removed and 
stored in an organized manner, the head should be thoroughly cleaned 
and inspected. If a complete engine overhaul is being done, finish the 
engine disassembly procedures before beginning the cylinder head 
cleaning and inspection process. 


12 Component inspection 


1 Perform inspections and check procedures as outlined in the fol- 
lowing sections to determine component replacement and machining 
requirements: 

a) Cylinder head (see Section 13). 

b) Valve lifters and pushrods (see Section 14). 

c) Camshaft and bearings (see Section 15). 

d) Engine block (see Sections 16 and 17). 

e) Piston/connecting rod assembly (see Section 18). 

f) Crankshaft (see Section 19). 

g) Main and connecting rod bearings (see Section 20). 

h) Oil pump (See Section 21). 


13 Cylinder head - cleaning and inspection 


Refer to illustrations 13.12, 13.14, 13.15, 13.16, 13.17, 13.18, 13.20a, 
13.20b and 13.20c 

Note: Decarbonizing chemicals are available and may prove very useful 
when cleaning the cylinder head and valve train components. They are 
very caustic and should be used with caution. Be sure to follow the in- 
structions on the container. 

1 Thorough cleaning of the cylinder head and related valve train 
components, followed by a detailed inspection, will enable you to de- 
cide how much valve service work must be done during the engine 
overhaul. 


Cleaning 


2 Scrape away all traces of old gasket material and sealing com- 
pound from the head gasket, intake manifold and exhaust manifold 
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11.3b If the valve won’t pull through the 

guide, deburr the edge of the stem end 

and the area around the keeper grooves 
with a file or whetstone 


13.12 Check the cylinder head gasket 
surface for warpage by trying to slipa , 
feeler gauge under the straightedge (see 
the Specifications for the maximum 
warpage allowed and use a feeler gauge of 
that thickness) 


sealing surfaces. Be very careful not to gouge the cylinder head. Spe- 
cial gasket removal solvents, which soften gaskets and make removal 
much easier, are available at auto parts stores. 

3 Remove any built up scale from the coolant passages. 

4 Run astiff wire brush through the various holes to remove any de- 
posits that may have formed in them. 

5 Run an appropriate size tap into each of the threaded holes to re- 
move any corrosion and thread sealant that may be present. If com- 
pressed air is available, use it to clear the holes of debris produced by 
this operation. Warning: Wear eye protection! 

6 Clean the rocker arm bolt threads with a wire brush. 

if “ean the cylinder head with solvent and dry it thoroughly. Com- 
pressed air will speed the drying process and ensure that all holes and 
recessed areas are clean. 

8 Clean the rocker arms, fulcrums and pushrods with solvent and 
dry them thoroughly (don’t mix them up during cleaning). Compressed 
air will speed the drying process and can be used to clean out the oil 
passages . 

9 Clean all the valve springs, keepers and retainers with solvent and 
dry them thoroughly. Do the components from one valve at a time to 
avoid mixing up the parts. 

10 Scrape off any heavy deposits that may have formed on the valves, 
then use a motorized wire brush to remove deposits from the valve 
heads and stems. Again, make sure the valves do not get mixed up. 


Inspection 
Cylinder head 


11. Inspect the head very carefully for cracks, evidence of coolant 
leakage and other damage. If cracks are found, a new cylinder head 
should be obtained. 

12 Using a straightedge and feeler gauge, check the head gasket 
mating surface for warpage (see illustration). If the warpage exceeds 
the specified limit, the head can be resurfaced at an automotive ma- 
chine shop. ; 

13 Examine the valve seats in each of the combustion chambers. If 
they are pitted, cracked or burned, the head will require valve service 
that is beyond the scope of the home mechanic. 

14 Check the valve stem-to-guide clearance by measuring the lateral 
movement of the valve stem with a dial indicator attached securely to 
the head (see illustration). The valve must be in the guide and ap- 
proximately 1/16-inch off the seai. The total valve stem movement 
indicated by the gauge needle must be divided by two to obtain the 
actual clearance. After this is done, if there is still some doubt regard- 
ing the condition of the valve guides they should be checked by an au- 
tomotive machine shop (the cost should be minimal) 


Valves 
15 Carefully inspect each valve face for uneven wear, deformation, 
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NEW VALVE 


13.14 A dial indicator can be used to 
determine the valve stem-to-guide 
clearance (move the valve stem as 

indicated by the arrows) 


13.17 Measure the free length of each 
valve spring with a 
dial or vernier caliper 


cracks, pits and burned spots (see illustration). Check the valve stem 
for scuffing and galling and the neck for cracks. Rotate the valve and 
check for any obvious indication that it’s bent. Look for pits and exces- 
sive wear on the end of the stem. The presence of any of these condi- 
tions indicates the need for valve service by an automotive machine 
shop. 

46 Measure the margin width on each valve (see illustration). Any 
valve with a margin narrower than 1/32-inch will have to be replaced 
with a new one. 


Valve springs 

47 Check each valve spring for wear (on the ends) and pits. Measure 
the free length and compare it to this Chapter’s Specifications (see il- 
lustration). Any springs that are shorter than specified have sagged 


13.20b ... the fulcrum seats in the rocker arm... 


13.15 Check for valve wear at the points 
shown here 


13.18 Check each valve spring for 
squareness 


VALVE MARGIN WIDTH 


NO MARGIN 


Vy, 
_ 


13.16 The margin width on each valve 
must be as specified (if no margin exists, 
the valve cannot be reused) 


WORN VALVE 


13.20a Check the rocker arm surfaces 
that contact the valve stem and 
pushrod (arrows) ... 


and should not be reused. The tension of all springs should be 
checked with a special fixture before deciding that they are suitable for 
use in a rebuilt engine (take the springs to an automotive machine 
shop for this check). 

18 Stand each spring on a flat surface and check it for squareness 
(see illustration). If any of the springs are distorted or sagged, re- 
place all of them with new parts. ; 

149 Check the spring retainers and keepers for obvious wear and 
cracks. Any questionable parts should be replaced with new ones, as 
extensive damage will occur if they fail during engine operation. 


Rocker arms 


20 Check the rocker arm faces (the areas that contact the pushrod 
ends and valve stems) for pits, wear, galling, score marks and rough 


13.20c ... and the fulcrums themselves for wear and galling 
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14.3a If the lifters are pitted or rough, 
they shouldn’t be re-used 


aN — 


14.3b The foot of each lifter should be 
slightly convex - the side of another lifter 
can be used as a straightedge to check it; 


14.3c If the bottom of any lifter is worn. 
concave, scratched or galled, replace the 
entire set with new lifters 


if it appears flat, it is worn and must not 
be used 


spots. Check the rocker arm fulcrum contact areas and fulcrums as 
well (see illustrations). Look for cracks in each rocker arm. 

21 Check the rocker arm bolts or studs for damaged threads. 

22 Any damaged or excessively worn parts must be replaced with 
new ones. 


General 

23 «If the inspection process indicates that the valve components are 
in generally poor condition and worn beyond the limits specified, which 
is usually the case in an engine that is being overhauled, reassemble 
the valves in the cylinder head and see Section 23 for valve servicing 
recommendations., 

24 If the inspection turns up no excessively worn parts, and if the 
valve faces and seats are in good condition, the valve train compo- 
nents can be reinstalled in the cylinder head without major servicing. 
Refer to the appropriate Section for the cylinder head reassembly 
procedure. 


14 Valve lifters and pushrods - inspection 


Refer to illustrations 14.3a, 14.3b, 14.3c, 14.3d and 14.5 


Lifters (non-roller) 

1 Remove the lifters (refer to the appropriate engine Chapter). 

2 Once the lifters have been removed, clean them with solvent and 
dry them thoroughly without mixing them up. Remember that the lifters 
must be reinstalled in their original bores in the block. 

3 Check each lifter wall, pushrod seat and foot for scuffing, score 
marks and uneven wear (see illustrations). Each lifter foot (the surface 
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14.3d Check the pushrod seat (arrow) in 
the top of each lifter for wear 


14.5 The roller on roller lifters must turn 
freely - check for wear and excessive 
play as well 


that rides on the cam lobe) must be slightly convex, although this can 
be difficult to determine by eye. If the base of the lifter is concave, the 
lifters and camshaft must be replaced. If the lifter walls are damaged or 
worn, inspect the lifter bores in the engine block as well. If the pushrod 
seats are worn, check the pushrod ends. 

4 If new lifters are being installed, a new camshaft must also be in- 
stalled. If a new camshaft is installed, then use new lifters as well. 
Never install used lifters unless the original camshaft is used and the 
lifters can be installed in their original locations. 


Roller lifters 

5 Some late model engines are equipped with roller lifters. Check 
each lifter wall and pushrod seat for scuffing, score marks, and uneven 
wear. Check rollers for score marks, ease of rotation and flat spots 
(see illustration). If the lifters show signs of excessive wear, check the 
camshaft carefully. If the cam lobes aren’t worn excessively, the 
camshaft can be re-used. If the lifter walls are damaged or worn (which 
is not very likely), inspect the lifter bores in the engine block as well. If 
the push-rod seats are worn, check the pushrod ends. 

6 _Used roller lifters can be installed with a new camshaft, provided 
they are in good condition. They must be installed in their original 
bores, however. 


Pushrods 


7 Inspect the pushrod ends for scuffing, cracks and excessive 
wear. Roll each pushrod on a flat surface, such as a piece of plate 
glass, to determine if it’s bent. Replace any bent pushrods. 

8 Check pushrod oil passage for possible blockage, clean as 
required. 


15.2 Check the diameter of each camshaft 
bearing journal to pinpoint excessive wear 
and out-of-round conditions 
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15 Camshaft and bearings - inspection 


Refer to illustrations 15.2 and 15.4 


Inspection 


1 After the camshaft has been removed from the engine, cleaned 
with solvent and dried, inspect the bearing journals for uneven wear, 
pitting and evidence of seizure. If the journals are damaged, the bear- 
ing inserts in the block are probably damaged as well. Both the 
camshaft and the bearings will have to be replaced. 

2 If they’re in good condition, measure the bearing journals with a 
micrometer (see illustration) to determine their size and whether or 
not they’re out-of-round. The inside diameter of each bearing can be 
measured with a telescoping gauge and micrometer. Subtract each 
cam journal diameter from the corresponding bearing inside diameter 
to obtain the bearing oil clearance. Compare the clearance for each 
bearing to the Specifications. If it’s excessive for any of the bearings, 
have new bearings installed by an automotive machine shop. 

3 Check the camshaft lobes for heat discoloration, score marks, 
chipped areas, pitting and uneven wear. If the lobes are in good condi- 
tion and the lobe lift measurements are within the specified limits, the 
camshaft can be reinstalled (assuming that the bearing journals are in 
acceptable condition). 

4 Camshaft lobe lift can be checked with the camshaft installed in 
the engine (see Chapter 2A, B or C) or after it has been removed using 
the following procedure. Measure the major (A) and minor (B) 
diameters of each lobe with a micrometer and record the results (see 
illustration). The difference between the two is the lobe lift. If the mea- 
sured lift for any lobe is less than specified, replace the camshaft. 


Bearing replacement 

5 Camshaft bearing replacement requires special tools and exper- 
tise that place it outside the scope of the home mechanic. Take the 
block to an automotive machine shop to ensure that the job is done 
correctly. 
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16 Engine block - cleaning 

Ne ————— 
Refer to illustrations 16.1a, 16.1b, 16.8 and 16.10 

1 Using a hammer and punch, tap the core plug on one side to ro- 
tate it within its bore, then remove it from the block with pliers (see il- 
lustrations). Caution: The core plugs may be difficult or impossible to 
remove if driven into the cooling passages. 

2 Using a gasket scraper, remove all traces of gasket material from 
the engine block. Be very careful not to nick or gouge the gasket seal- 
ing surfaces. 

3. Remove the main bearing caps and separate the bearing inserts 
from the caps and the engine block. Tag the bearings, indicating which 


416.1a A hammer and large punch can be 
used to knock the core plugs sideways in 
their bores 


46.1b Pull the core plugs from the block 
with pliers 


NO PITTING 
ALLOWED IN 
THIS AREA 


1/4" rR 4/4" 


DIMENSION A MINUS 
DIMENSION B EQUALS 
THE CAM LOBE LIFT 


A 


15.4 To verify camshaft lobe lift, measure the major (A) and minor 
(B) diameters of each lobe with a micrometer - subtract each 
minor diameter from the major diameter to arrive at the lobe lift 


cylinder they were removed from and whether they were in the cap or 
the block, then set them aside. 

4 Remove all of the threaded oil gallery plugs from the block. Dis- 
card the plugs and use new ones when the engine is reassembled. 

5 If the engine is extremely dirty it should be taken to an automotive 
machine shop for cleaning. 

6 After the block is returned, clean all oil holes and oil galleries one 
more time. Brushes specifically designed for this purpose are available 
at most auto parts stores. Flush the passages with warm water until 
the water runs clear, dry the block thoroughly and wipe all machined 
surfaces with a light, rust preventive oil. If you have access to com- 
pressed air, use it to speed the drying process and to blow out all the 
oil holes and galleries. Warning: Wear eye protection! 

7 If the block isn’t extremely dirty or sludged up, you can do an ad- 
equate cleaning job with warm soapy water and a stiff brush. Take 
plenty of time and do a thorough job. Regardless of the cleaning 
method used, be sure to clean all oil holes and galleries very thor- 
oughly, dry the block completely and coat ail machined surfaces with 
light oil. 

8 The threaded holes in the block must be clean to ensure accurate 
torque readings during reassembly. Run the proper size tap into each 
of the holes to remove any rust, corrosion, thread sealant or sludge 
and to restore any damaged threads (see illustration). If possible, use 
compressed air to clear the holes of debris produced by this operation. 
Warning: Wear eye protection! Now is a good time to clean the 
threads on the head bolts and the main bearing cap boits as well. 

9 _— Reinstall the main bearing caps and tighten the bolts finger tight. 


16.8 All bolt holes in the block - 
particularly the main bearing cap and 
head bolt holes - should be cleaned and 
restored with a tap (be sure to remove 
debris from the holes after this is done) 
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16.10 A large socket on an extension can 
be used to drive the new core plugs into 
the block 


10 After coating the sealing surfaces of the new core plugs with a 
non-hardening sealant (such as Permatex no. 2), install them in the en- 
gine block (see illustration). Make sure they are driven in straight and 
seated properly or leakage could result. Special tools are available for 
this purpose, but a large socket, with an outside diameter that will just 
slip into the core plug, and a hammer will work just as well. 

11. Apply non-hardening sealant (such as Permatex number 2 or 
Teflon tape) to the new oil gallery plugs and thread them into the holes 
in the block. Make sure they’re tightened securely. 

12 If the engine isn’t going to be reassembled right away, cover it 
with a large plastic trash bag to keep it clean. 


17 Engine block - inspection 


Refer to illustrations 17.4a, 17.4b and 17.4c 

1 Before the block is inspected, it should be cleaned as described 
in Section 16. Double-check to make sure that the ridge at the top of 
each cylinder has been completely removed. 

2 Visually check the block for cracks, rust and corrosion. Look for 
stripped threads in the threaded holes. It’s also a good idea to have 
the block checked for hidden cracks by an automotive machine shop 
that has the special equipment to do this type of work. If defects are 
found, have the block repaired, if possible, or replaced. 

3 Check the cylinder bores for scuffing and scoring. 

4 Measure the diameter of each cylinder at the top (just under the 
ridge area), center and bottom of the cylinder bore, parallel to the 
crankshaft axis (see illustrations). Note: These measurements should 
not be made with the bare block mounted on an engine stand - the 
cylinders will be distorted and the measurements will be inaccurate. 

5 Next, measure each cylinder’s diameter at the same three loca- 
tions across the crankshaft axis. To calculate an out-of-round condi- 
tion, subtract each measurement (A, B and C) taken parallel to the 
crankshaft axis from the ones taken across the crankshaft axis. The 
difference is the out-of-round reading. To determine cylinder taper, 
subtract measurement C from measurement A. Compare your results 
to this Chapter’s Specifications. 

6 If the required precision measuring tools aren’t available, the pis- 
ton-to-cylinder clearances can be obtained, though not quite as accu- 
rately, using feeler gauge stock. Feeler gauge stock comes in 12-inch 
lengths and various thicknesses and is generally available at auto parts 
stores. 

7 To check the clearance, select a feeler gauge and slip it into the 
cylinder along with the matching piston. The piston must be positioned 
exactly as it normally would be. The feeler gauge must be between the 
piston and cylinder on one of the thrust faces (90-degrees to the piston 
pin bore). 

8 The piston should slip through the cylinder (with the feeler gauge 
in place) with moderate pressure. 


17.4a Measure the diameter of each 
cylinder just under the wear ridge (A), at 
the center (B) and at the bottom (C) 


17.4b The ability to “feel” when the 
telescoping gauge is at the correct point 
will be developed over time, so work 
slowly and repeat the check until you 
are satisfied that the bore measurement 
is accurate 


17.4c The gauge is then measured with a micrometer to 
determine the bore size 


9 If it falls through or slides through easily, the clearance is exces- 
sive and a new piston will be required. If the piston binds at the lower 
end of the cylinder and is loose toward the top, the cylinder is tapered. 
if tight spots are encountered as the piston/feeler gauge is rotated in 
the cylinder, the cylinder is out-of-round. 

10 Repeat the procedure for the remaining pistons and cylinders. 

11 If the cylinder walls are badly scuffed or scored, or if they're out-of- 
round or tapered beyond the limits given in this Chapter’s Specifications, 
have the engine block rebored and honed at an automotive machine 
shop. If a rebore is done, oversize pistons and rings will be required. 

12 If the cylinders are in reasonably good condition and not worn to 
the outside of the limits, and if the piston-to-cylinder clearances can be 
maintained properly, they don’t have to be rebored. Honing is all that’s 
necessary (see Section 25). 
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18 Piston/connecting rod assembly - inspection 

———— eee 
Refer to illustrations 18.4a, 18.4b, 18.10 and 18.11 

1 Before the inspection process can be carried out, the piston/con- 
necting rod assemblies must be cleaned and the original piston rings 
removed from the pistons. Note: A/ways use new piston rings when 
the engine is reassembled. 

2 __Using a piston ring expander, carefully remove the rings from the 
pistons. Be careful not to nick or gouge the pistons in the process. 

3 Scrape all traces of carbon from the crown (top) of the piston. A 
hand-held wire brush or a piece of fine emery cloth can be used once 
the majority of the deposits have been scraped away. Do not, under 
any circumstances, use a wire brush mounted in a drill motor to 
remove deposits from the pistons. The piston material is soft and will 
be eroded away by the wire brush. 
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18.4a The piston ring grooves can 
be cleaned with a special tool, as 
shown here... 


4 Use a piston ring groove cleaning tool to remove carbon deposits 
from the ring grooves (see illustration). If a ring groove cleaning tool 
isn’t available, use a broken piece from one of the old rings (see illustra- 
tion). Be very careful to remove only the carbon deposits—don’t remove 
any metal and do not nick or scratch the sides of the ring grooves.. 

5 Once the deposits have been removed, clean the piston/rod as- 
semblies with solvent and dry them with compressed air (if available). 
Make sure that the oil return holes in the back sides of the ring grooves 
are clear. 

6 If the pistons aren’t damaged or worn excessively, and if the en- 
gine block isn’t rebored, new pistons won't be necessary. Normal pis- 
ton wear appears as even vertical wear on the piston thrust surfaces 
and slight looséness of the top ring in its groove. New piston rings, on 
the other hand, should always be used when an engine is rebuilt. 

7 Carefully inspect each piston for cracks around the skirt, at the 
pin bosses and at the ring lands. 

8 Look for scoring and scuffing on the thrust faces of the skirt, 
holes in the piston crown and burned areas at the edge of the crown. If 
the skirt is scored or scuffed, the engine may have been suffering from 
overheating and/or abnormal combustion, which caused excessively 
high operating temperatures. The cooling and lubrication systems 
should be checked thoroughly. A hole in the piston crown is an indica- 
tion that abnormal combustion (preignition) was occurring. Burned ar- 
eas at the edge of the piston crown are usually evidence of spark 
knock (detonation). If any of the above conditions are noted, the 
causes must be corrected or the damage will occur again. 

9 Corrosion of the piston, in the form of small pits, indicates that 
coolant is leaking into the combustion chamber and/or the crankcase. 
Again, the cause must be corrected or the problem may persist in the 
rebuilt engine. 

40 Measure the piston ring side clearance by laying a new piston ring 
in each ring groove and slipping a feeler gauge in beside it (see illus- 
tration). Check the clearance at three or four locations around each 
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18.11 Measure the piston diameter at a 90-degree angle to the 
piston pin, at the centerline of the piston pin hole 


18.4b... or a section of a broken ring 


18.10 Check the ring side clearance with 
a feeler gauge at several points around 
the groove 


groove. Be sure to use the correct ring for each groove - they are dif- 
ferent. If the side clearance is greater than specified, new pistons will 
have to be used. 

11. Check the piston-to-bore clearance by measuring the bore (see 
Section 17) and the piston diameter. Make sure that the pistons and 
bores are correctly matched. Measure the piston across the skirt, ata 
90-degree angle to and in line with the piston pin (see illustration). 
Subtract the piston diameter from the bore diameter to obtain the 
clearance. If it’s greater than specified, the block will have to be re- 
bored and new pistons and rings installed. 

12 Check the piston-to-rod clearance by twisting the piston and rod 
in opposite directions. Any noticeable play indicates that there is ex- 
cessive wear, which must be corrected. The piston/connecting rod as- 
semblies should be taken to an automotive machine shop to have the 
pistons and rods rebored and new pins installed. 

13. if the pistons must be removed from the connecting rods for any 
reason, they should be taken to an automotive machine shop. While 
they are there, have the connecting rods checked for bend and twist, 
since automotive machine shops have special equipment for this pur- 
pose. Note: Un/less new pistons and/or connecting rods must be in- 
stalled, do not disassemble the pistons and connecting rods. 

14 Check the corinecting rods for cracks and other damage. Tem- 
porarily remove the rod caps, lift out the old bearing inserts, wipe the 
rod and cap bearing surfaces clean and inspect them for nicks, gouges 
and scratches. After checking the rods, replace the old bearings, slip 
the caps into place and tighten the nuts finger tight. 
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19 Crankshaft - inspection 

ee 
Refer to illustrations 19.1, 19.2, 19.4, 19.6 and 19.8 

1 Remove all burrs from the crankshaft oil holes with a stone, file or 
scraper (see illustration). 


gouge or scratch the new bearings 
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19.2 Use a wire or stiff plastic bristle brush 
to clean the oil passages in 
the crankshaft 


19.4 Rubbing a penny lengthwise on each 
journal will reveal its condition - if copper 
rubs off and is embedded in the crankshaft, 


19.6 Measure the diameter of each 
crankshaft journal at several points to’ 
detect taper and out-of-round conditions 


the journals should be reground 


19.8 If the seals have worn grooves in the crankshaft journals, 
or if the seal contact surfaces are nicked or scratched, 
the new seals will leak 


2 Clean the crankshaft with solvent and dry it with compressed air 
(if available). Be sure to clean the oil holes with a stiff brush and flush 
them with solvent (see illustration). 

3 Check the main and connecting rod bearing journals for uneven 
wear, scoring, pits and cracks. 

4 Rub a penny across each journal several times (see illustration). 
If a journal picks up copper from the penny, it’s too rough and must be 
reground. 

5 Check the rest of the crankshaft for cracks and other damage. It 
should be magnafluxed to reveal hidden cracks - an automotive ma- 
chine shop will handle the procedure. 

6 Using a micrometer, measure the diameter of the main and con- 
necting rod journals and compare the results to the Specifications (see 
illustration). By measuring the diameter at a number of points around 
each journal’s circumference, you'll be able to determine whether or 
not the journal is out-of-round. Take the measurement at each end of 
the journal, near the crank throws, to determine if the journal is ta- 
pered. Crankshaft runout should be checked also, but large V-blocks 
and a dial indicator are needed to do it correctly. If you don’t have the 
equipment, have a machine shop check the runout. 

7 _ If the crankshaft journals are damaged, tapered, out-of-round or 
worn beyond the limits given in the Specifications, have the crankshaft 
reground by an automotive machine shop. Be sure to use the correct 
size bearing inserts if the crankshaft is reconditioned. 

8 Check the oil seal journals at each end of the crankshaft for wear 
and damage (see illustration). If the seal has worn a groove in the 
journal, or if it’s nicked or scratched, the new seal may leak when the 
engine is reassembled. In some cases, an automotive machine shop 
may be able to repair the journal by pressing on a thin sleeve. If repair 
isn’t feasible, a new or different crankshaft should be installed. 

9 Examine the main and rod bearing inserts (see Section 20). 


BRIGHT (POLISHED) 


CRATERS OR POCKETS SECTIONS 


FATIGUE FAILURE IMPROPER SEATING 


SCRATCHES 


OVERLAY 
WIPED OUT 
DIRT IMBEDODED 
INTO BEARING MATERIAL 
SCRATCHED BY DIRT LACK OF OIL 


OVERLAY GONE RADIUS RIDE 


FROM ENTIRE SURFACE 


EXCESSIVE WEAR TAPERED JOURNAL 


20.1 Typical bearing failures 
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20 Main and connecting rod bearings - inspection 

a a SEE Ee eee 
Refer to illustration 20.1 


1 Even though the main and connecting rod bearings should be re- 
placed with new ones during the engine overhaul, the old bearings 
should be retained for close examination, as they may reveal valuable 
information about the condition of the engine (see illustration). 

2 Bearing failure occurs because of lack of lubrication, the pres- 
ence of dirt or other foreign particles, overloading the engine and cor- 
rosion. Regardless of the cause of bearing failure, it must be corrected 
before the engine is reassembled to prevent it from happening again. 
3 When examining the bearings, remove them from the engine 
block, the main bearing caps, the connecting rods and the rod caps 
and lay them out on a clean surface in the same general position as 
their location in the engine. This will enable you to match any bearing 
problems with the corresponding crankshaft journal. 

4 Dirt and other foreign particles get into the engine in a variety of 
ways. It may be left in the engine during assembly, or it may pass 
through filters or the PCV system. It may get into the oil, and from there 
into the bearings. Metal chips from machining operations and normal 
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21.6 Measuring the oil pump outer race-to-housing clearance 
with a feeler gauge 


engine wear are often present. Abrasives are sometimes left in engine 
components after reconditioning, especially when parts are not thor- 
oughly cleaned using the proper cleaning methods. Whatever the 
source, these foreign objects often end up embedded in the soft bear- 
ing material and are easily recognized. Large particles will not embed 
in the bearing and will score or gouge the bearing and journal. The best 
prevention for this cause of bearing failure is to clean all parts 
thoroughly and keep everything spotlessly clean during engine as- 
sembly. Frequent and regular engine oil and filter changes are also 
recommended. 

5 Lack of lubrication (or lubrication breakdown) has a number of in- 
terrelated causes. Excessive heat (which thins the oil), overloading 
(which squeezes the oil from the bearing face) and oil leakage or throw 
off (from excessive bearing clearances, worn oil pump or high engine 
speeds) all contribute to lubrication breakdown. Blocked oil passages, 
which usually are the result of misaligned oil holes in a bearing shell, 
will also oil starve a bearing and destroy it. When lack of lubrication is 
the cause of bearing failure, the bearing material is wiped or extruded 
from the steel backing of the bearing. Temperatures may increase to 
the point where the steel backing turns blue from overheating. 

6 Driving habits can have a definite effect on bearing life. Full throt- 
tle, low speed operation (lugging the engine) puts very high loads on 
bearings, which tends to squeeze out the oil film. These loads cause 
the bearings to flex, which produces fine cracks in the bearing face (fa- 
tigue failure). Eventually the bearing material will loosen in pieces and 
tear away from the steel backing. Short trip driving leads to corrosion 
of bearings because insufficient engine heat is produced to drive off 
the condensed water and corrosive gases. These products collect in 
the engine oil, forming acid and sludge. As the oil is carried to the en- 
gine bearings, the acid attacks and corrodes the bearing material. 

7 Incorrect bearing installation during engine assembly will lead to 
bearing failure as well. Tight fitting bearings leave insufficient bearing 
oil clearance and will result in oil starvation. Dirt or foreign particles 
trapped behind a bearing insert result in high spots on the bearing 
which lead to failure. 
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21 Oil pump - inspection 
a 
Refer to illustrations 21.6 and 21.7 

Note: The oi! pump must be removed from the engine prior to this pro- 
cedure (see Chapter 2a or 2b). 

il Remove the two bolts securing the pick-up tube to the oil pump, 
then remove the pick-up. 

2 Clean the oil pump with solvent and dry it thoroughly with com- 
pressed air. Warning: Wear eye protection. 

3 Remove the oil pump housing cover. It is retained by four bolts. 

4 Use solvent and a brush to clean the inside of the pump housing 
and the pressure relief valve chamber. Make sure that the interior of 
the oil pump is clean. 

5 Visually check the inside of the pump housing and the outer race 
and rotor for excessive wear, scoring or damage. Check the mating 
surface of the pump cover for wear, grooves or damage. If any of these 


STRAIGHT EDGE 


FEELER GAUGE 


21.7 Checking the oil pump rotor endplay with a feeler gauge 
and straightedge 


conditions exist, replace the pump with a new one. 

6 Measure the outer race-to-housing clearance with a feeler gauge 
and compare the results with the Specifications (see illustration). 

7 Using a straightedge and feeler gauge, measure the end plate-to- 
rotor assembly clearance and compare the results with the Specifica- 
tions (see illustration). 

8 Check the driveshaft-to-housing bearing clearance by measuring 
the inside diameter of the housing bearing and subtracting that figure 
from the outside diameter of the driveshaft. Compare the results with 
the Specifications. 

9 ‘If any components fail the checks mentioned, replace the entire 
oil pump, as the components are not serviced as separate parts. 

10 Inspect the relief valve spring for wear or a collapsed condition. 
41. Check the relief valve piston for scoring, damage and free opera- 
tion within its bore. 

42 |f the relief valve fails any of the above tests, replace the entire re- 
lief valve assembly with a new one. 

13. Install the rotor, outer housing and race in the oil pump. Pack the 
pump cavities with petroleum jelly (this will prime the pump and ensure 
good suction when the engine is started). 

14 Install the cover and the four retaining bolts and tighten them to 
the torque listed in this Chapter’s Specifications. 

15. Attach the pick-up tube to the oil pump body using a new gasket. 
Tighten the bolts to the torque listed in the Chapter 2A, B or C Specifi- 
cations. 
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22 Engine overhaul - reassembly sequence 


ea 


1 Before beginning engine reassembly, make sure you have all the 
necessary new parts, gaskets and seals as well as the following items 
on hand: 

Common hand tools 

Crankshaft damper removal/installation tool 

1/2-inch drive torque wrench 

Piston ring installation tool 

Piston ring compressor 

Short lengths of rubber or plastic hose to fit over connecting rod 

bolts 

Plastigage 

Feeler gauges 

A fine-tooth file 

New engine oil 

Engine assembly lube or moly-base grease 

RTV gasket sealant 

Thread locking compound 
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24.6 Apply a small dab of grease to each 

keeper as shown here before installation - 

it will hold them in place on the valve 
stem as the spring is released 


2 In order to save time and avoid problems, engine tolerance 
checks and reassembly should be done in the suggested order: 


If necessary, have the cylinder head and valves serviced (see 
Section 23) 
If necessary, reassemble cylinder head (see Section 24) 
If necessary, hone the cylinder walls in block (see Section 25) 
Crankshaft and main bearings (see Section 26) 
Piston/connecting rod assemblies (see Sections 27 and 28) 
Camshaft (see Chapter 2A, B or C) 
Timing chain and sprockets (see Chapter 2A, B or C, 
Timing cover (see Chapter 2A, B or C) : 
Cylinder head(s) (see Chapter 2A, B or C) 
Oil pump (see Chapter 2A, B or C) 
Rear main oil seal (see Chapter 2A, B or C) 
Oil pan (see Chapter 2A, B or C) 
Valve lifters (see Chapter 2A, B or C) 
Rocker arms and pushrods (see Chapter 2A, B or C) 
Intake manifold (see Chapter 2A, B or C) 
Exhaust manifolds (see Chapter 2A, B or C) 
Check, and if necessary, adjust the valve clearances (see 
Section 29) 
Valve cover(s) and (on the 4.9L engine) pushrod cover (see 
Chapter 2A, B or C) 
Front pulley and vibration damper assembly (see Chapter 2A, 
BorC) 
3 Remaining engine build operations are reverse of removal opera- 
tions. 
4 Prior to engine start-up, perform engine initial start-up checks 
(see Section 30). 


23 Valves - servicing 


1 Because of the complex nature of the job and the special tools 
and equipment needed, servicing of the valves, the valve seats and the 
valve guides, commonly known as a valve job, is best left to a profes- 
sional. 

2 The home mechanic can remove and disassemble the head, do 
the initial cleaning and inspection, then reassemble and deliver the 
head to a dealer service department or an automotive machine shop 
for the actual valve servicing. 

3 The dealer service department, or automotive machine shop, will 
remove the valves and springs, recondition or replace the valves and 
valve seats, recondition the valve guides, check and replace the valve 
springs, spring retainers and keepers as required, replace the valve 
seals with new ones, reassemble the valve components and make sure 
the installed spring height is correct. The cylinder head gasket surface 
will also be resurfaced if it’s warped. 
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24.8 Be sure to check the valve spring 
instailed height (the distance from the 
bottom of the spring/shield to the 
underside of the retainer 


25.3a A “bottle brush” hone will produce 
better results if you’ve never done 
cylinder honing before 


4 After the valve job has been performed by a professional. the head 
will be in like new condition. When the head is returned, be sure to clean 
it again before installation on the engine to remove any metal particles 
and abrasive grit that may still be present from the valve service or head 
resurfacing operations. Use coinpressed air, if available, to blow out all 
the oil holes and passages. Warning: Wear eye protection. 


24 Cylinder head - reassembly 


Refer to illustrations 24.6 and 24.8 

1 Regardless of whether or not the head was sent to an automotive 
repair shop for valve servicing, make sure it’s clean before beginning 
reassembly . 

2 If the head was sent out for valve servicing, the valves and related 
components will already be in place. Refer to Step 8. 

3 Beginning at one end of the head, lubricate and install the first 
vaive. Apply moly-base grease or clean engine oil to the valve stem. 

4 Slide a new valve stem seal over the vaive and seat it on the guide 
with a deep socket and hammer (gently tap the seal until it’s com- 
pletely seated on the guide, see Chapter 2a or 2b). Be very careful! not 
to deform or cock the seal during installation. Note: On some engines 
the intake and exhaust valve seals may be different - refer to the appro- 
priate engine Chapter. 

5 Install the valve spring seats or shims if any, then set the valve 
spring, damper and retainer in place. 

6 Compress the springs with a valve spring compressor. Position 
the keepers in the valve stem grooves, then slowly release the 
compressor and make sure the keepers seat properly. Apply a small 
dab of grease to each keeper to hold it in place if necessary (see illus- 
tration). 

7 Repeat the same procedure for each valve. Be sure to return the 
components to their original locations - don’t mix them up! 

8 Check the installed valve spring height with a ruler graduated 
in 1/64-inch increments or a dial caliper. If the head was sent out for 
service work, the installed height should be correct (but don’t automat- 
ically assume that it is). The measurement is taken from the underside 
of the spring damper to the underside of the spring retainer (see iilus- 
tration). If the height is greater than specified, shims can be added un- 
der the springs to correct it. Caution: Do not, under any circum- 
stances, shim the springs to the point where the installed height is less 
than specified. 
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25 Cylinder honing 
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Refer to illustrations 25.3a and 25.3b 
Note: /f you don’t have the tools or don’t want to tackle the honing op- 
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25.3b The cylinder hone should leave a 
smooth, cross-hatch pattern with the lines 
intersecting at approximately 
a 60-degree angle 


eration, most automotive machine shops will do it for a reasonable fee. 
1 Prior to engine reassembly, the cylinder bores must be honed so 
the new piston rings will seat correctly and provide the best possible 
combustion chamber seal. 

2 Before honing the cylinders. install the main bearing caps and 
tighten the bolts to the torque listed in this Chapter’s Specifications. 

3. Two types of cylinder hones are commonly available - the flex 
hone or “bottle brush” type and the more traditional surfacing hone 
with spring-loaded stones. Both will do the job, but for the less experi- 
enced mechanic the “bottle brush” hone will probably be easier to use. 
You'll also need plenty of light oil or honing oil, some rags and an elec- 
tric drill motor. Proceed as follows: 

a) Mount the hone in the drill motor, compress the stones and slip it 

into the first cylinder (see illustration). 

Lubricate the cylinder with plenty of oil, turn on the drill and move 
the hone up-and-down in the cylinder at a pace which will produce 
a fine crosshatch pattern on the cylinder walls. Ideally, the 
crosshatch lines should intersect at approximately a 60° angle 
(see illustration). Be sure to use plenty of lubricant and don’t take 
off any more material than is absolutely necessary to produce the 
desired finish. Note: Piston ring manufacturers may specify a 
smaller crosshatch angle than the traditional 60-degrees - read and 
follow any instructions printed on the piston ring packages. 

c) Don’t withdraw the hone from the cylinder while it’s running. In- 
stead, shut off the drill and continue moving the hone up-and- 
down in the cylinder until it comes to a complete stop, then com- 
press the stones and withdraw the hone. If you’re using a “bottle 
brush” type hone, stop the drill motor, then turn the chuck in the 
normal direction of rotation while withdrawing the hone from the 
cylinder. 

d) Wipe the oil out of the cylinder and repeat the procedure for the 
remaining cylinders. 

4 After the honing job is complete, chamfer the top edges of the 
cylinder bores with a small file so the rings won’t catch when the pis- 
tons are installed. Be very careful not to nick the cylinder walls with the 
end of the file. 

5 The entire engine block must be washed again very thoroughly 
with warm, soapy water to remove all traces of the abrasive grit pro- 
duced during the honing operation. Note: The bores can be consid- 
ered clean when a white cloth-dampened with clean engine oil-used to 
wipe down the bores doesn’t pick up any more honing residue, which 
will show up as gray areas on the cloth. Be sure to run a brush through 
all oif holes and galleries and flush them with running water. 

6 After rinsing, dry the block and apply a coat of light rust preven- 
tive oil to all machined surfaces. Wrap the block in a plastic trash bag 
to keep it clean and set it aside until reassembly. 
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26.10 Lay the Plastigage strips (arrow) on 
the main bearing journals, parallel to the 
crankshaft centerline 


26.14 Compare the width of the crushed 
Plastigage to the scale on the container to 
determine the main bearing oil clearance 
(always take the measurement at the 
widest point of the Plastigage); be sure to 
use the correct scale - standard and 
metric scales are included 
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26 Crankshaft — installation and main bearing oil clearance 
check 
OEOEEE—_—_———— eee 
Refer to illustrations 26.10, 26.14 and 26.19 
1 Crankshaft installation is the first step in engine reassembly. It’s 
assumed at this point that the engine block and crankshaft have been 
cleaned, inspected and repaired or reconditioned. 
2 Position the engine with the bottom facing up. 
3. Remove the main bearing cap bolts and lift out the caps. Lay 
them out in the proper order to ensure that they are installed correctly. 
4° If they're still in place, remove the old bearing inserts from the 
block and the main bearing caps. Wipe the main bearing surfaces of 
the block and caps with a clean, lint free cloth. They must be kept 
spotlessly clean. 
5 Clean the back sides of the new main bearing inserts and lay one 
bearing half in each main bearing saddle in the block. Lay the other 
bearing half from each bearing set in the corresponding main bearing 
cap. Make sure the tab on the bearing insert fits into the recess in the 
block or cap. Also, the oil holes in the block must line up with the oil 
holes in the bearing insert. Do not hammer the bearing into place and 
don’t nick or gouge the bearing faces. No lubrication should be used at 
this time. 
6 The flanged thrust bearing must be installed in the number five 
bearing saddle on the inline six-cylinder engine and in the number 
three bearing saddle on V6 and V8 engines. 
7 Clean the faces of the bearings in the block and the crankshaft 
main bearing journals with a clean, lint free cloth. Check or clean the oil 
holes in the crankshaft, as any dirt here can only go one way - straight 
through the new bearings! 
8 Once you’re certain that the crankshaft is clean, carefully lay it in 
position (an assistant would be very helpful here) in the main bearings. 
9 Before the crankshaft can be permanently installed, the main 
bearing oil clearance must be checked. 
10 Trim several pieces of the appropriate size Plastigage - they must 
be slightly shorter than the width of the main bearings - and place one 
piece on each crankshaft main bearing journal, parallel with the journal 
axis (see illustration). 
41. Clean the faces of the bearings in the caps and install the caps in 
their respective positions—don’t mix them up with the arrows pointing 
toward the front of the engine. Do not distugb the Plastigage! 
12 Starting with the center main and working out toward the ends, 
tighten the main bearing cap bolts, in three steps, to the specified 
torque. DO NOT rotate the crankshaft at any time during this operation! 
43. Remove the bolts and carefully lift off the main bearing caps. 
Keep them in order. Don’t disturb the Plastigage or rotate the 
crankshaft. If any of the main bearing caps are difficult to remove, tap 
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26.19 Aligning the crankshaft thrust bearing surfaces - 4.9L shown, others similar 


them gently from side-to-side with a soft-face hammer to loosen them. 
14 Compare the width of the crushed Plastigage on each journal to 
the scale printed on the Plastigage container to obtain the main bear- 
ing oil clearance (see illustration). Check the Specifications to make 
sure it’s correct. 

15 If the clearance is not as specified. the bearing inserts may be the 
wrong size (which means different ones will be required). Before decid- 
ing that different inserts are needed, make sure that no dirt or oil was 
between the bearing inserts and the caps or block when the clearance 
was measured. If the Plastigage was wider at one end than the other, 
the journal may be tapered. 

16 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and/or the bearing faces. Don’t nick or scratch the 
bearing faces. 

17 Carefully lift the crankshaft out of the engine. Clean the bearing 
faces in the block, then apply a thin, uniform layer of clean moly-base 
grease or engine assembly lube to each of the bearing surfaces. Be 
sure to coat the thrust faces as well as the journal face of the center 
bearing. On engines equipped with a two-piece rear main oil seal, in- 
stall the upper half of the rear main seal (see Chapter 2B). 

18 Make sure ihe crankshaft journals are clean, then lay the crank- 
shaft back in place in the block. Clean the faces of the bearings in the 
caps, then apply lubricant to them. Install the caps in their respective 
positions with the arrows pointing toward the front of the engine and 
tighten bolts finger tight. On engines equipped with a two-piece rear 
main oil seal, install the lower half of the rear main oil seai prior to in- 
stalling the rear bearing cap (see Chapter 2B). 

19 Tighten all except the thrust bearing cap bolts to the turque listed 
in this Chapter’s Specifications. Pry the crankshaft forward against the 
thrust surface of the bearing. Hold the crankshaft in this position, then 
pry the thrust bearing cap to the rear. Maintain the forward pressure on 


27.3 When checking the piston ring end 
gap, the ring must be square in the cylinder 
bore. This is done by pushing the ring 
down with the top of the piston as shown. 


27.4 With the ring square in the cylinder, 
measure the end gap with a feeler gauge 


the crankshaft and tighten the thrust bearing cap bolts to the specified 
torque (see illustration). Recheck the torque on all of the cap bolts. 
20 On manual transmission equipped models, install a new pilot 
bearing in the end of the crankshaft (see Chapter 8). 

21 Rotate the crankshaft a number of times by hand to check for any 
obvious binding. The effort required to turn the crankshaft should not 
be excessive. 

22 The final step is to check the crankshaft endplay with a feeler 
gauge or a dial indicator as described in Section 10. The endplay 
should be correct if the crankshaft thrust faces are not worn or dam- 
aged and new bearings have been installed. 

23 Install a new one-piece rear main oil seal if equipped (see Chapter 
2A, B or C). 

24 If it was removed, install the Woodruff key in the front of the 
crankshaft. Fill the keyway chamfer cavity with Loctite 518 or equiva- 
lent, up to where the front face of the sprocket will fall. 


27 Piston rings ~ installation 


Refer to illustrations 27.3, 27.4, 27.5, 27.9a, 27.9b, 27.10 and 27.12 

| Before installing the new piston rings, the ring end gaps must be 
checked. It’s assumed that the piston ring side clearance has been 
checked and verified correct (see Section 18). 

2 __Lay out the piston/connecting rod assemblies and the new rings 
so the ring sets will be matched with the same piston and cylinder dur- 
ing the end gap measurement and engine assembly. 

3 Insert the top (number one) ring into the first cylinder and square it 
up with the cylinder walls by pushing it in with the top of the piston 
(see illustration). The ring should be near the bottom of the cylinder, 
at the lower limit of ring travel. 


27.5 If the end gap is too small, clamp a 
file in a vise and file the ring ends (from the 
outside in only) to enlarge the gap slightly 


Chapter 2 PartD General engine overhaul procedures 2D-29 
| OIL RING 
j ' ars 
: OIL RING 4 OJL RING 
SEGMENT SEGMENT 


= 2 


27.9a Installing the spacer/expander in 
the oil control ring groove 


4 To measure the end gap, slip feeler gauges between the ends of 
the ring until a gauge equal to the gap width is found (see illustration). 
The feeler gauge should slide between the ring ends with a slight 
amount of drag. Compare the measurement to the Specifications. If 
the gap is larger or smaller than specified, double-check to make sure 
that you have the correct rings before proceeding. 

5 _¥f the gap is too small, it must be enlarged or the ring ends may 
come in contact with each other during engine operation, which can 
cause serious damage. The end gap can be increased by filing the ring 
ends very carefully with a fine file. Mount the file in a vise equipped 
with soft jaws, slip the ring over the file with the ends contacting the file 
face and slowly move the ring to remove material from the ends - file 
only from the outside in (see illustration). 

6 nd gap should not exceed the value listed in this Chapter’s 
Specifications. 

7 Repeat the procedure for each ring that will be installed in the first 
cylinder and for each ring in the remaining cylinders. Remember to 
keep rings, pistons and cylinders matched up. . 
8 Once the ring end gaps have been checked/corrected, the rings 
can be installed on the pistons. 

9 The oil control ring (lowest one on the piston) is installed first. It’s 
composed of three separate components. Slip the spacer/expander 
into the groove (see illustration). Next, install the lower side rail. Don’t 
use a piston ring installation tool on the oil ring side rails, as they may 
be damaged. Instead, place one end of the side rail into the groove be- 
tween the spacer/expander and the ring land, hold it firmly in place and 
slide a finger around the piston while pushing the rail into the groove 


27.12 installing the compression rings with a ring expander - 
the mark (arrow) must face up 


27.9b DO NOT use a piston ring 
installation tool when installing the oil 
ring side rails 
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27.10 Correct piston ring spacing 
on piston 


(see illustration). Install the upper side rail in the same manner. 

410 After the three oil ring components have been installed, check to 
make sure that both the upper and lower side rails can be turned 
smoothly in the ring groove and stagger the gaps (see illustration). 

41. The number two (middle) ring is installed next. It’s stamped with a 
mark which must face up, toward the top of the piston. 

Note: Always follow the instructions printed on the ring package or 
box—different manufacturers may require different approaches. Don ‘t 
mix up the top and middle rings, as they have different cross sections. 
42 Use a piston ring installation tool and make sure that the identifi- 
cation mark is facing the top of the piston, then slip the ring into the 
middie groove on the piston (see illustration). Don’t expand the ring 
any more than necessary to slide it over the piston. 

13 Install the number one (top) ring in the same manner, Make sure 
the mark is facing up. Be careful not to confuse the number one and 
number two rings. 

14. Repeat the procedure for the remaining pistons and rings. 
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28 Piston/connecting rod assembly - installation and rod 
bearing oil clearance check 

ee nr 

Refer to illustrations 28.2, 28.9, 28.11 and 28.13 

1 Before installing the piston/connecting rod assemblies, the cylin- 

der walls must be perfectly clean, the top edge of each cylinder must 

be chamfered (to remove the sharp edge) and the crankshaft must be 

in place. 

2 Remove the connecting rod cap from the end of the number one 

connecting rod (see illustration). Remove the old bearing inserts and 
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28.2 Correct piston and rod positioning when installing in V6 or 
V8 engines - note location of numbered side of rods 
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28.9 The piston can be driven (gently) into 
the cylinder bore with the end of a 
wooden or plastic hammer handle 


wipe the bearing surfaces of the connecting rod and cap with a clean, 
lint free cloth. They must be kept spotlessly clean. 

3 Clean the back side of the new upper bearing half, then lay it ir 
place in the connecting rod. Make sure that the tang on the bearing fits 
into the appropriate slot in the rod. Do not hammer the bearing insert 
into place and be very careful not to nick or gouge the bearing face. Do 
not lubricate the bearing at this time. 

4 Clean the back side of the other bearing insert and install it in the 
rod cap. Again, make sure the tang on the bearing fits into the slot in 
the cap, and do not apply any lubricant. It is critically important that the 
mating surfaces of the bearing and connecting rod are perfectly clean 
and oil free when they are assembled. 

5 Position the piston ring gaps at intervals around the piston (see il- 
lustration 27.10), then slip a section of plastic or rubber hose over 
each connecting rod cap bolt. 

6 Lubricate the piston and rings with clean engine oil and attach a 
piston ring compressor to the piston. Leave the skirt protruding 
about 1/4-inch to guide the piston into the cylinder. The rings must be 
compressed until they are flush with the piston. 

7 Rotate the crankshaft until the number one connecting rod journal! 
is at BDC (bottom dead center) and apply a coat of engine oil to the 
cylinder walls. 

8 With the notch on top of the piston facing the front of the engine, 
gently insert the piston/connecting rod assembly into the number one 
cylinder bore and rest the bottom edge of the ring compressor on the 
engine block. Tap the top edge of the ring compressor to make sure 
it’s contacting the block around its entire circumference. 

9 Carefully tap on the top of the piston with the end of a wooden or 
plastic hammer handle (see illustration) while guiding the end of the 
connecting rod into place on the crankshaft journal. The piston rings 
may try to pop out of the ring compressor just before entering the 
cylinder bore, so keep some downward pressure on the ring compres- 
sor. Work slowly, and if any resistance is felt as the piston enters the 
cylinder. stop immediately! Find out what’s hanging up and fix it before 
proceeding. DO NOT, for any reason, force the piston into the cylin- 
der-you’ll break a ring and/or the piston! 

10 Once the piston/connecting rod assembly is installed, the con- 
necting rod bearing oil clearance must be checked before the rod cap 
is permanently bolted in place. : 
11 Cuta piece of the appropriate size Plastigage slightly shorter than 
the width of the connecting rod bearing and lay it in place on the num- 
ber one connecting rod journal, parallel with the journal axis (see illus- 
tration). 

12 Clean the connecting rod cap bearing face. remove the protective 
hoses from the connecting rod bolts and install the rod cap. Make sure 
the mating mark on the cap is on the same side as the mark on the 
connecting rod. Install the nuts and tighten them to the specified 
torque, working up to it in three steps. Note: Use a thin-wall socket to 
avoid erroneous torque readings that can result if the socket becomes 
weaged between the rod cap and nut. Do not rotate the crankshaft at 
any time during this operation. 


28.11 Lay the Plastigage strips on each 
rod bearing journal, parailel to the 
crankshaft centerline 
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28.13 Measuring the width of the 
crushed Plastigage to determine the rod 
bearing oil clearance (be sure to use the 

correct scale- standard and metric scales 

are included) 


13. Remove the rod cap, being very careful not to disturb the Plasti- 
gage. Compare the width of the crushed Plastigage to the scale 
printed on the Plastigage container to obtain the oil clearance (see il- 
lustration). Compare it to the value listed in this Chapter’s Specifica- 
tions to make sure the clearance is correct. If the clearance is not as 
specified, the bearing inserts may be the wrong size (which means dif- 
ferent ones will be required). Before deciding that different inserts are 
needed, make sure that no dirt or oil was between the bearing inserts 
and the connecting rod or cap when the clearance was measured. 
Also, recheck the journal diameter. If the Plastigage was wider at one 
end than the other, the journal may be tapered. 

14 Carefully scrape all traces of the Plastigage material off the rod 
journai and/or bearing face. Be very careful not to scratch the bearing - 
use your fingernail or a piece of hardwood. Make sure the bearing 
faces are perfectly clean, then apply a uniform layer of clean moly- 
base grease or engine assembly lube to both of them. You'll have to 
push the piston into the cylinder to expose the face of the bearing in- 
sert in the connecting rod - be sure to slip the protective hoses over 
the rod bolts first. 

15 Slide the connecting rod back into place on the journal, remove 
the protective hoses from the rod cap boits, install the rod cap and 
tighten the nuts to the torque listed in this Chapter’s Specifications. 
Again, work up to the final torque in three steps. 

16 Repeat the above procedure for each of the remaining 
piston/connecting rod assemblies. Keep the back sides of the bearing 
inserts and the inside of each connecting rod and cap perfectly clean 
during reassembly. Make sure that you have the correct piston for 
each cylinder and the notch on the piston faces the front (timing chain 
end) of the engine when the piston is installed. Remember, use plenty 
of oil to lubricate the piston before installing the ring compressor. Also, 
when instaliing the rod caps for the final time, be sure to lubricate the 
bearing faces adequately. 

17 After all the piston/connecting rod assemblies have been properly 
installed, rotate the crankshaft a number of times by hand to check for 
any obvious binding. 

18 Asa final step, the connecting rod endplay must be checked. See 
Section 9 for this procedure. Compare the measured endplay to the 
Specifications to make sure it’s correct. If it was correct before disas- 
sembly and the original crankshaft and rods were reinstalled, it should 
still be right. If new rods or a new crankshaft were installed, the end- 
play may be too small. If so, the rods will have to be removed and 
taken to an automotive machine shop for recessing. 
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29 Valve adjustment 
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Refer to illustrations 29.5, 29.6, 29.8, 29.14, 29.17 and 29.20. 

1 On V8 engines, the valve arrangement on the left bank is E-I-E-I- 
E-|-E-| and on the right bank is |-E-I-E-I-E-I-E. For the inline six-cylin- 
der engine, the valve arrangement is E-|-E-I-E-]-E-j-E-I-E-I, On V6 en- 
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29.5 Vibration damper markings 
for valve adjustment on all 
V8 engines (except 7-5L) 
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shorter or longer pushrod 1s necessary, prowsed 27 ‘a owe. 

3 Connect an auxiliary starter switch to the starter soleqwc et 
not used, the crankshaft will have to rotated with a sowret 20 Ureeme 
bar. 

4  Pasition the piston in the number one cylinder at top dead center 
(TDC) on the compression stroke (see Chapter 2A, B or C) 

5 On V6 and V8 engines with the crankshaft in the TDC position 

make a mark at O-degrees TDC. On /6 engines. mark a “4 
zero mark across the gums, 2 960-9 ae gene 8/8 err 
gines and the 460 (7.5L) daaqgime Gee area we -seqrest for 
the timing mark (see illustration) 

6 On inline six-cylinder engines, mark the pulley with two chalk 
marks spaced 120-degrees on either side of the zero timing mark (see 
iNustration). 

7  femove the valve cover(s) (see the appropriate Chapter for your 
engine). 

8 Make sure the lifters are compressed (not pumped up with oil) 

This is accomplished during engine assembly by installing new lifters 

or by compressing the lifters and relieving them of all internal oil pres- 
sure if they have been in service. A special tool is available for this pro- 
cedure (see illustration). 

9 With the nurnber one piston at TDC, position the lifter compressor 
too! on the number one intake rocker arm and slowly apply pressure to 
bleed down the lifter until the plunger is completely bottomed. Hold the 
lifter in this position and check the clearance between the rocker arm 
and the valve stern tip with a feeler gauge. Compare the measure- 
ments to the value listed in this Chapter’s Specifications. if the clear- 
ance is greater than specified, install a longer pushrod. If the clearance 
is less than specified, install a shorter wushrod. Repeat the procedure 
on the number one exhaust valve. 

10 Employing the lifter bleed down and measuring procedures stated 
in Step 9, complete the valve clearance check as follow. 


Inline six-cylinder engines 

41 Rotate the crankshaft with the auxiliary starter, one-third revolu- 
tion at a time, and adjust both intake and exhaust valves at each posi- 
tion in the remaining firing order sequence, 5-3-6-2-4 
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29.6 Vibration damper markings for valve adjustment on the 
inline six-cylinder engine 


29.8 Bleeding the lifter down with a lifter compressing tool and 
checking valve clearance with feeler gauge 


V6 engines 

12 After checking the clearances on both number one cylinder 
salves, check number 3 intake and num@s- 2 exhaust. then number 6 
ntake and number 4 exhaust without rotating the crankshaft. 

*% ‘otate the crankshaft 360-degrees with the auxiliary starter 
switch and check, in order, number Z intake and number 3 exhaust, 
number 4 intake and number 5 exhaust. and number 5 intake and 


member € exaust. 


255 and 302 (5.0L) V8 engines 
14. After checking the clearances on both number one cylinder valves 
check the remaining valves as shown (see ilustration). 

15 Rotate the engine 180-degrees with the auxiliary starter switch to 
- yam james as indicated. 
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351 (5.8L) and 400 V8 engines 

17 After checking the clearances on both number one cylinder 
valves, check the remaining valves as shown (see illustration). 

18 Rotate the engine 180-degrees with the auxiliary starter switch to 
Position 2 and check the valves as inaicz%¢° 

49 Rotate the engine 270-degrees to Position 3 and check the re- 
maining valves as indicated. 


460 (7.5L) V8 engine 
20 After checking the 
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on both number one cylinder 
shown (see illustration). 
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POSITION 1 
No. 1 Intake No. 1 Exhaust 
No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 


POSITION 2 
No. 5 Intake No. 2 Exhaust 
No. 4 Intake No. 6 Exhaust 


POSITION 3 
No. 2 Intake No. 7 Exhaust 
No. 3 Intake No. 3 Exhaust 
No. 6 Intake No. 8 Exhaust 


29.14 Vibration damper position and valve adjustment order 
for 255 and 302 (5.0L) engines 


21 Rotate the crankshaft 360-degrees with the auxiliary starter 
switch to Position 2 and check the remaining valves as indicated. 


All engines 

22 After completion of the entire valve clearance checking/adjust- 
ment procedure, install the remaining engine components and run the 
engine. It may be necessary for an engine to run several mmutes for 
the clearance in the valve train to be taken up completely by the hy- 
draulic lifter(s), particularly if new lifters were installed. 

23 If the components are all in good shape and a valve lash problem 
is indicated by excessive noise or rough engine idling, use the special 
service tool to compress the lifter to recheck the valve clearance. 


30 Initial start-up and break-in after overhaul 


Warning: Have a fire extinguisher handy when starting the engine for 
the first time. 

1 Once the engine has been installed in the vehicle, double-check 
the engine oil and coolant levels. 

2 With the spark plugs out of the engine and the primary wires dis- 
connected from the ignition coil, crank the engine until oil pressure 
registers on the gauge or until the oil light goes out. 

3 Install the spark plugs, hook up the plug wires and reconnect the 
primary wires to the coil. 

4 Start the engine. !t may take a few moments for the gasoline to 
reach the carburetor or fuel-injectors, but the engine should start with- 
out a great deal of effort. 

Note: /f the engine keeps backfiring, recheck the ignition timing and 
spark plug wire routing. ; 

5 After the engine starts, it should be allowed to warm up to normal 
operating temperature. Try to keep the engine speed at approxi- 
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POSITION 1 
No. 1 Intake No. 1 Exhaust 
No. 4 Intake No. 3 Exhaust 
No. 8 Intake No. 7 Exhaust 


POSITION 2 
No. 3 Intake No. 2 Exhaust 
No. 7 Intake No. 6 Exhaust 


POSITION 3 
No. 2 intake No. 4 Exhaust 
No. 5 Intake No. 5 Exhaust 
No. 6 Intake No. 8 Exhaust 


29.17 Vibration damper position and valve adjustment order 
for 351 (5.8L) and 400 engines ; 


POSITION 1 
No. 1 Intake No. 1 Exhaust 
No. 3 Intake No. 8 Exhaust 
No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 


POSITION 2 
No. 2 Intake No. 2 Exhaust 
No. 4 Intake No. 3 Exhaust 
No. 5 Intake No. 6 Exhaust 
No. 6 Intake No. 7 Exhaust 


29.20 Vibration damper position and valve adjustment order 
for the 460 (7.5L) engine 


mately 2000 rpm. While the engine is warming up, make a thorough 
check for oil and coolant leaks. 

6 Shut the engine off and recheck the engine oil and coolant levels. 
7 Drive the vehicle to an area with minimum traffic, accelerate at full 
throttle from 30 to 50 mph, then allow the vehicle to slow to 30 mph 
with the throttle closed. Repeat the procedure 10 or 12 times. This will 
load the piston rings and cause them to seat properly against the cylin- 
der walls. Check again for oil and coolant leaks. 

8 Drive the vehicle gently for the first 500 miles (no sustained high 
speeds) and keep a constant check on the oil level. It’s not unusual for 
an engine to use oil during the break-in period. 

9 At approximately 500 to 600 miles, change the oil and filter. 

10 For the next few hundred miles, drive the vehicle normally. Don’t 
pamper it or abuse it. 

11 After 2000 miles, change the oil and filter again and consider the 
engine fully broken in. 
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Specifications 
Rn 
Torque specifications Ft-Ibs 
Fan-to-Water PUMP .....---eseececccersscesenrecsererseserssscceseasenserscansnaceceoners 12 to 18 
FANIPEO<CIUECHI:...ccccccesoevccccsovsercveasorocovsveccssrcccessocsnsenresesecsossccersssvensoess 12 to 18 
Fan clutch-to-water PUMP DOItS........-cccenccercercreccrsrensstesensersesereees 12 to 18 
Fan clutch-to-water pump (threaded) ........---rccreeceseserererererneseers 30 to 100 
Oil cooler adapter DOIt (7.5L) ......-reeceeceereersersesernersrsrarasasnsrsecersees 40 to 65 
Oil filter/cooler mounting bolt (5.8L Lightming) .......---ccerereeeenereees 20 to 30 
Thermostat HOUSING DOMtS..........-seceresereseereserecsersrsensssnsssscseserenssssss 12 to 18 
12 to 18 


Water pump Bolts ........-ccserccsesecsseeccerrsrsresesssnsssenererarerssesezanssateess 


ee 


1 General information 
ene 


See ilfustration 1.9 


Engine cooling system 

1 Ford light duty pick-up trucks and Broncos produced during the 
years covered by this manual have a cooling system consisting of a 
horizonta! flow radiator, a thermostat for temperature control and an 
impeller-type water pump driven by a belt from the crankshaft pulley. 
2 The radiator cooling fan is mounted on the front of the water 
pump and shares the same accessory drive pulley. Some early and all 
later vehicles incorporate an automatic clutch which disengages the 
fan at high speeds or when the outside temperature is sufficient to 
maintain a low radiator temperature. A fan shroud is mounted to the 
rear face of the radiator to increase cooling efficiency. 

3 A poppet type thermostat is located in a housing near the front of 
the engine. During warm up, the closed thermostat prevents coolant 


from circulating through the radiator. As the engine nears normal oper- 
ating temperature, the thermostat opens and allows hot coolant to 
travel through the radiator, where it’s cooled before returning to the 
engine. 

4 The cooling system is sealed by a pressure type radiator cap, 
which raises the boiling point of the coolant and increases the cooling 
efficiency of the radiator. If the system pressure exceeds the cap pres- 
sure relief value, the excess pressure in the system forces the spring 
loaded valve inside the cap off its seat and allows the coolant to es- 
cape through the overflow tube into a coolant reservoir. When the sys- 
tem cools the excess coolant is automatically drawn from the reservoir 
back into the radiator. 

5 The coolant reservoir serves as both the point at which fresh 
coolant is added to the cooling system to maintain the proper fluid 
level and as a holding tank for overheated coolant. 

6 This type of cooling system is known as a closed design because 
coolant that escapes past the pressure cap is saved and reused. 
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1.9 Typical air conditioning 
system components 


DISCHARGE 
HOSE 


Oil cooling system 

7 Onsome models, in addition to conventional engine cooling as 
described above, engine heat is also dissipated through the lubrication 
system. Oil coolers on vehicles equipped with 7.51 engines and 
the 5.8L Lightning engine help keep engine and oil temperatures within 
design limits under extreme load conditions. Early 7.5L engines utilized 
oil-to-air type radiators while later models use an oil-to-engine coolant 
type heat exchanger. The 5.8L Lightning engine also uses an oil-to-en- 
gine coolant type heat exchanger. 


Heating system 

8 The heating system consists of an engine compartment mounted 
heater blower assembly (which houses the blower motor, blower resis- 
tor and on early non-A/C models, the heater core), the cab mounted 
heater plenum assembly (which houses the ducting/mix doors and on 
early A/C and all later models, the heater core), the hoses connecting 
the heater core to the engine cooling system and the heater/air condi- 
tioning control assembly on the dashboard. Hot engine ccoiant is cir- 
culated through the heater core. When the heater mode is activated, a 
flap door opens to expose the heater box to the passenger compart- 
ment. A fan switch on the control assembly activates the blower motor, 
which forces air through the core, heating the air. 


Air conditioning system 

9 ‘The air conditioning system consists of a condenser mounted in 
front of the radiator, an engine compartment mounted evaporator case 
assembly (which houses the evaporator core, blower motor and resis- 
tor, accumulator/drier and duct door), a compressor mounted on the 
engine, and the plumbing connecting all of the above components 
(see illustration). The evaporator case replaces the heater blower as- 
sembly normally found in non-air conditioned models. 

10 A blower fan forces the warmer air of the passenger compartment 
through the evaporator core (sort of a radiator-in-reverse), transferring 
the heat from the air to the refrigerant. The liquid refrigerant boils off into 
low pressure vapor, taking the heat with it when it leaves the evaporator. 


2 __=Antifreeze - general information 


Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty 


of water. Antifreeze is highly toxic if ingested. Never leave antifreeze ly- 
ing around in an open container or in puddles on the floor; children and 
pets are attracted by it’s sweet smell and may drink it. Check with local 
authorities about disposing of used antifreeze. Many communities have 
collection centers which will see that antifreeze is disposed of safely. 

1. The cooling system should be filled with a 50/50 water/ethylene 
glycol based antifreeze solution, which will prevent freezing down to at 
least -20 degrees F, or lower if local climate requires it. It also provides 
protection against corrosion and increases the coolant boiling point. 
Don’t use a lower concentration of antifreeze, even if the temperature 
never gets below freezing. 

2 The cooling system should be drained, flushed and refilled at the 
specified intervals (see Chapter 1). Old or contaminated antifreeze so- 
lutions are tikely to cause damage and encourage the formation of rust 
and scale in the system. Use distilled water with the antifreeze. 

3 Before adding antifreeze, check all hose connections, because 
antifreeze tends to leak through very minute openings. Engines don’t 
normally consume coolant, so if the level goes down, find the cause 
and correct it. 

4 The exact mixture of antifreeze-to-water which you should use 
depends on the relative weather conditions. The mixture should con- 
tain at least 50-percent antifreeze, but should never contain more 
than 70-percent antifreeze. Consult the mixture ratio chart on the an- 
tifreeze container before adding coolant. Hydrometers are available at 
most auto parts stores to test the coolant. Use antifreeze which meets 
the vehicle manufacturer’s specifications. 


3 Thermostat - check and replacement 


Refer to illustrations 3.6, 3.10a and 3.10b 


Warning: Do not remove the radiator cap, drain the coolant or replace 
the thermostat until the engine has cooled completely. 


Check 


1 Before assuming the thermostat is to blame for a cooling system 
problem, check the coolant level (see Chapter 1), fan operation (see 
Section 4) and temperature gauge (or light) operation. 

2 __ If the engine seems to be taking a long time to warm up (based on 
heater output or temperature gauge operation), the thermostat is prob- 
ably stuck open. Replace the thermostat with a new one. 


. e i 
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3.6 Thermostat installation on the inline six-cylinder engine 


3 If the engine runs hot, use your hand to check the temperature of 
the upper radiator hose. If the hose isn’t hot, but the engine is, the 
thermostat is probably stuck closed, preventing the coolant inside the 
engine from escaping to the radiator. Replace the thermostat. Cau- 
tion: Don’t drive the vehicle without a thermostat. The computer may 
stay in open loop and emissions and fuel economy will suffer. 

4-  \f the upper radiator hose is hot, it means that the coolant is flow- 
ing and the thermostat is open. Consult the Troubleshooting section at 
the front of this manual for cooling system diagnosis. 


Removal 
5 Drain the radiator so that the coolant level is below the thermostat, 


Inline six-cylinder engine 

6 Remove the coolant outlet elbow attaching bolts, then pull the el- 
bow away from the cylinder head sufficiently to provide access to the 
thermostat (see illustration). 

7 Remove the thermostat and gasket, noting the top and bottom to 
assure proper installation. 


V6 and V8 engines 

8 Disconnect the bypass hoses at the water pump and intake man- 
ifold. 

9 Remove the bypass tube, then remove the water outlet housing 
attaching boits. 

10 Bend the radiator upper hose upward and remove the thermostat 
and gasket, taking note of the top and bottom to assure proper instal- 
lation (see illustrations). 


Installation 


Inline six-cylinder engine 

41 After cleaning the coolant outlet elbow and cylinder head gasket 
surfaces, coat a new gasket with water-resistant sealer and position 
the gasket on the cylinder head opening. Note: The gasket must be 
positioned on the cylinder head before the thermostat is installed. 

42 The coolant elbow contains a locking recess into which the ther- 
mostat is turned and locked. Install the thermostat with the bridge sec- 
tion in the outlet elbow. 

13 Turn the thermostat clockwise to lock it in position on the flats 
cast into the elbow. 

44 Position the elbow against the cylinder head and tighten the at- 
taching bolts to the torque listed in this Chapter’s Specifications. 


V6 and V8 engines 

15 After cleaning the water outlet gasket surfaces, coat a new water 
outlet gasket with water-resistant sealer. 

16 Position the gasket on the intake manifold opening. 
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3.10b Thermostat installation on late model V8 engines 


71 Coolant outlet 4 Bolt 
2 Thermostat 5 Intake manifold 
3 Gasket 


i 


17 Install the thermostat in the intake manifold with the copper ele- 
ment toward the engine and the thermostat flange positioned in the re- 
cess. 

18 Position the water outlet housing against the intake manifold and 
install and tighten the attaching bolts to the torque listed in this 
Chapter’s Specifications. 

19 Install the water bypass line and tighten the hose connections. 


All engines 

20 Fill the cooling system with the proper amount and type of 
coolant (see Chapter 1). 

21 Start and run the engine until it reaches normal operating temper- 
ature, then check the coolant level and look for leaks. 


ee 
4 Cooling fan and clutch - check, removal and installation 
ee 
Refer to illustrations 4.7a, 4.7b and 4,12. 

Warning: To avoid possible injury or damage, do not operate the en- 
gine with a damaged fan. Do not attempt to repair fan blades - replace 
a damage fan with a new one. 
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4.7a Details of various radiator fan installations (except 
7.5L) - note boit on type clutch fan applications (top 
and bottom) and early non-clutch installation (center) 


SCREW AND WASHER 
ASSEMBLY 


Fan clutch check (vehicles so equipped) 


1 With the engine cold (not run for at least one hour) and stopped, ro- 
tate fan by hand and feel motion. Fan should have some viscous drag 
and move smoothly through a full rotation. If the fan is not smooth or ei- 
ther has no resistance or does not turn at all, replace the fan clutch. 

2  Cutapiece of cardboard large enough to cover the front of the ra- 
diator (or condenser) and cut a six-inch diameter hole in line with the 
fan clutch. Do not place it on the vehicle until called for in procedure. 
3 Open the hood and start the engine. Hold the engine at approxi- 
mately 2,000 rpm and listen to the fan. Initially, the fan should be en- 
gaged and make a distinctive “roaring” sound until the clutch disen- 
gages. Fan noise should decline to inaudible levels after no more than 
five minutes, indicating that the clutch has disengaged. If the fan fails to 
slow (clutch still engaged and fan “roaring”) after five minutes, replace 
the fan clutch. !f clutch disengages, proceed to the next step. 


4 Note: This operation will require an assistant to watch the engine 
temperature gauge - do not overheat engine. Stop the engine. While 
the engine cools, place the cut cardboard in front of the radiator (con- 
denser). Start the engine and hold it above 2,500 rpm while listening for 
fan engagement (“roaring”) and watching the engine temperature. As 
engine temperature climbs and prior to exceeding recommended max- 
imum temperature, the fan should begin to speed up (“roar”) as the 
clutch warms and begins to engage. If the clutch does not engage be- 
fore the maximum safe operating temperature is reached, replace the 
fan clutch. If the clutch engages, proceed to the next step. 

5 Shut engine off and remove the cardboard. Start the engine and 
hold it above 2,500 rpm. As the engine cools, the fan should slow 
(clutch disengaging) and return to a reduced noise level. If the clutch 
remains engaged even after five minutes of operation at normal tem- 
perature, replace fan clutch. If the fan slows, clutch is operational. 
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4.7b 7.5L radiator fan installation with bolt-on clutch 


\\ 
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4.12 Threaded-type clutch fan installation 
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_ VIEW SHOWING INSTALLATION FOR 5.0L (302 CID) AND 5.8L (351W-C1D) 


ENGINES WITH WIDE RADIATOR AND FOR ALL 5.8L (351M-CID) AND 
6.6L (400 CID) ENGINES. 7.5L (460 CID) ENGINES SIMILAR. 


5.2 Radiator installation details for early model V8 engines (others similar) 


Fan clutch removal and installation (vehicles so 
equipped) 

Bolt-on fan clutch 

6 Remove the radiator shroud. 

7 Remove the four screws retaining the clutch to the water pump 
(see illustrations). 

8 Pull the clutch and fan assembly off the water pump pilot and re- 
move it from the vehicle. 


9 If necessary, remove the four screws and separate the clutch from 
the fan. 
10 Installation is the reverse of removal. 


Threaded fan clutch 

11. Remove the radiator shroud. 

12 Using special tool Ford no. T84T-6312-C (fan clutch pulley hold- 
ing tool) and T84T-6312-D (fan clutch nut wrench) or equivalent, hold 
the pulley while turning the large clutch nut counterclockwise to re- 
move clutch (see illustration). Note: On some models the nut must be 
turned clockwise. 

43 Remove the clutch and fan assembly from the vehicle. 

14 Ifnecessary, remove the four screws and separate the clutch from 
the fan. 

15 Installation is the reverse of removal. 


Non-clutch fan removal and installation 


16 Remove the radiator shroud. 
47 Remove the fan retaining screws from the water pump (see illus- 


tration 4.7a). 
18 Remove the fan and fan spacer, if equipped. 
19 Installation is the reverse of removal. 


ae 
5 Radiator - removal and installation 

oe  — 
Refer to illustration 5.2 

Warning: Wait until the engine is completely cold before beginning this 
procedure. 


Removal 

1 Drain the radiator using the draincock located near the’ bottom of 
the radiator. See the information given in Chapter 1 pertaining to this. 
2 Remove the lower radiator hose and clamp from the radiator (see 
illustration). Be careful not to put excess pressure on the outlet tube, 
as it can easily break away. 

3 Remove the upper radiator hose and coolant reservoir tube from 
the radiator filler neck. 

4 If equipped with an automatic transmission, remove the trans- 
mission cooler lines from the side of the radiator, taking care not to 
twist the lines or damage the fittings. It is best to use a flare-nut 
wrench for this particular job. Plug the ends of the disconnected lines 
to prevent leakage and stop dirt from entering the system. 

5 Remove the bolts which attach the fan shroud to the radiator sup- 
port. Place the shroud over the fan, allowing space for radiator re- 
moval. In some cases the fan itself will have to be removed (see Sec- 
tion 4). 

6 On early models, remove the two upper radiator retaining brack- 
ets and pads. On later models, remove the two upper radiator-to-cowl- 
ing screws. 

7 Lift the radiator straight up from the lower pads support (early 
models) or bracket support (late models) and remove it from the vehicle. 


Installation 

8 Installation is the reverse of removal. Take care to install the radi- 
ator into the vehicle with caution as the cooling fins along with the radi- 
ator itself are fragile and can be damaged easily by mishandling or 
contact with the fan or radiator support. Make sure that the radiator is 
mounted properly into the lower retaining pads or brackets and se- 
curely with the proper retaining brackets and bolts. Check the radiator 
hoses for possible replacement (refer to Chapter 1) prior to clamping to 
the radiator (see Chapter 1). 

9 After remounting all components related to the radiator, fill it with 
the proper type and amount of coolant. 

10 Start the engine and allow it to reach normal operating tempera- 
ture, then check for leaks. 


6.4 On iate model radiators, a screwdriver can be used to remove 
the nylon tanks from the radiator core 


6 Aluminum core radiator - repair 


Refer to illustrations 6.4, 6.12, 6.14, 6.15 and 6.19 

1 The cross flow fin-and-tube design radiator used on later model 
F-Series and Bronco vehicles is constructed with a vacuum-brazed 
aluminum core and nylon end tanks. The nylon side tanks are attached 
to the aluminum core by bending tabs on the core over the edge of the 
nylon tank. An O-ring gasket is placed between the nylon tank and the 
radiator core to achieve a seal between the tank and the core. The ny- 
lon tanks are a molded one-piece design with the mounting brackets 
part of each tank. It is possible for the home mechanic to replace these 
tanks or correct a leak between the tank and the core. : 


Radiator side tank - removal and installation 

2 When removing a nylon tank, a screwdriver or one of the various 
special tools available can be used to open the tabs. Some of these 
tools, including a screwdriver, may cause a small section of the header 
side to bend with the tabs as they are opened. This slight deformation 
is permissible, provided the tabs are opened only enough for tank re- 
moval. The header sides will usually return to the normal pesition when 
the tabs are crimped during tank installation. 

3 Procedures are given for tank removal using a screwdriver. Follow 
the manufacturer’s instructions for other radiator tab opening and clos- 
ing tools. 

4 ‘Insert the end of a medium screwdriver between the end of the 
header tab and the tank (see illustration). Press the screwdriver blade 
against the tank to bend the tab away from the tank edge. Repeat this 
procedure for each tab. Note: Bend the tabs only enough for tank re- 
moval. 

5 Lift the tank from the core when all of the tabs are bent away from 
the tank edge. 

6 Remove the O-ring gasket from the core. Note: /f any header tabs 
are missing from the aluminum core, the core should be replaced. 
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6.14 Locking pliers can be used to bend the tabs back to position 
if first adjusted so the jaws close to the correct 13/32-inch 
dimension - use a 13/32-inch drill bit to set and 
maintain the proper dimension 
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6.12 These special clamps should be used to clamp the end tahk 
into position - late model radiators only 


7 Inspect the seal surface of the radiator core to be sure it is clean 
and free of foreign material or damage. 

8 Check the new O-ring to be sure it is not twisted. 

9 Dip the new O-ring in glycol or silicone lubricant, and place the 
gasket in the header groove. 

10 If the outlet tank is being replaced and is equipped with an oil 
cooler, transfer the oil cooler from the replaced tank to the new tank 
(see step 18). 

11 Position the tank on the core using care not to scratch the tank 
sealing surfaces with the header tabs. 

12 Clamp the tank in position on the core with two clamps (see illus- 
tration). Tighten the header clamps to compress the O-ring gasket. 

13 If locking type pliers are used to squeeze the header tabs against 
the tank, install a locking nut on the adjusting screw. 

14 With the jaws of the pliers closed and locked, turn the adjusting 
screw to position the jaws against the shank of a 13/32-inch drill bit 
(see illustration). Tighten the nut on the adjusting screw against the 
handle to lock the adjustment in place. 

15 Squeeze the header tabs down against the lip of the tank base 
with the locking-type pliers while rotating the pliers toward the tank 
(see illustration). Caution: /t is important that the assembled height of 
the crimp be 13/32-inch when measured from the bottom of the header 
to the top of the tab. 

16 Remove the header clamps and squeeze the header tabs down 
that were behind the clamps. 

17 Leak test the radiator at 21 psi. Most minor leaks at the header to 
tank seal can be corrected by again squeezing the header tabs down 
against the tank lip in the area of the leak. 
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6.15 Use a rotating motion as you squeeze the locking pliers 
closed over the end tank retaining tabs 


Chapter 3 Cooling, heating and air conditioning systems 


OUTLET OIL O-RING 
TANK COOLER GASKET 


RUBBER 
GASKET 


NOTE: 


RADIATORS FOR 6-CYLINDER ENGINES 
ARE SIMILAR EXCEPT OUTLET TANK 
WITH FILLER NECK IS ON RIGHT SIDE 


RADIATOR FOR V-8 ENGINE WITH 
AUTOMATIC TRANSMISION SHOWN 


ALUMINUM 
RADIATOR 


INLET 
TANK 


6.19 Exploded view of the 
radiator and transmission oil 
cooler installation 


Transmission oil cooler - transfer or 
replacement 


18 Remove the outlet tank from the radiator as described in the pre- 
vious Steps. 

19 Remove the nuts and washers from the oil cooler inlet and outlet 
connections. Lift the oil cooler from the radiator outlet tank (see illus- 
tration). 

20 Remove the rubber gaskets from the oil cooler inlet and outlet 
connections if the oil cooler is to be reused. 

21 Install new rubber gaskets on the oil cooler inlet and outlet con- 
nections. 

22 Position the oil cooler in the radiator outlet tank and insert the in- 
let and outlet connections through the holes in the outlet tank. 

23 Install the flat washer and nut on each oil cooler connection to re- 
tain the oil cooler in the radiator outlet tank. 

24 Install the outlet tank on the radiator core as described in the pre- 
vious Steps. 


Aluminum core radiator - cleaning | 


External 

25 The aluminum core can be cleaned externally with a soft bristle 
brush, warm water and a mild liquid detergent. 

26 If the radiator is equipped with an oil cooler, install plugs in the in- 
let and outlet fittings. 


Internal 

Caution: Do not use caustic cleaning solutions or copper/brass radia- 
tor cleaning agents on aluminum radiators. 

27 Internal cleaning of the aluminum tubes can be accomplished 
with sonic cleaning equipment or by removing one end tank to gain ac- 
cess to tubes. 

28 Clean the tubes with a mild liquid detergent. Rinse the core with 
clean water when completed. Do not use a metal brush to clean an alu- 
minum core. Use only horsehair, bristle or nylon bushes. 


Oe 


7 Water pump - check 
ee 
1 Awater pump that is in need of replacement will usually give indi- 
cations through noise from the bearing and/or leakage. 

2 ‘Visually check the water pump for leakage. Pay special attention 
to the area around the front pump seal at the outlet of the driveshaft 
and at the drain hole. 

3. The front bearing in the water pump can be checked for roughness 
or excessive looseness by first removing the drivebelt and grasping the 
fan by hand to check for movement. Attempt to move the fan up and 
down as well as rotationally to test for a loose bearing. 


4 Visually check the sealing surfaces where the water pump mates’ 
to the front cover (or to the cylinder block on inline six-cylinder en- 
gines) for signs of leakage. 

5 If any of the above indications are present, the water pump will 
have to be replaced. 


8 Water pump - removal and installation 


Warning: Wait until the engine is completely cold before beginning this 
procedure. 


Removal 


Early carbureted models 


1 With the engine cold, drain the cooling system by removing the 
radiator drain plug. 

2  OnV6-equipped models, remove the air cleaner assembly and air 
intake duct. 

3 Remove the fan or fan clutch assembly (refer to Section 4). 

4 On V6-equipped models, loosen the accessory drivebelt idler and 
remove the drivebelt and water pump pulley. Note: /n the Steps which 
follow, further references to drivebelt removal should be ignored if your 
vehicle is equipped with a V6 engine. 

5 If equipped, loosen the power steering pump attaching bolt(s). 
Loosen the power steering pump drivebelt by releasing the adjustment 
bolt and allowing the power steering pump to move toward the engine. 
If the power steering pump bracket is retained at the water pump, the 
power steering pump should be completely removed and laid to one 
side to facilitate removal of the bracket. 

6 If equipped with air conditioning, do not disconnect any of the 
hoses or lines. The following procedures can be performed by moving, 
not disconnecting, the air conditioning compressor. Loosen the air 
conditioning compressor top bracket retaining boits. Remove the 
bracket on engines that have it secured to the pump. 

7 Remove the air conditioning compressor and power steering 
pump drivebelt. Remove the compressor drivebelt idler arm assembly. 
8 If equipped, remove the air pump pulley hub bolts and remove the 
bolt and pulley. Remove the air pump pivot bolt, bypass hose and air 
pump. 

9 Loosen the alternator pivot bolt. 

40 Remove the retaining bolt and spacer for the alternator. 

141. Remove the adjustment arm bolt, pivot bolt and alternator 
drivebelt. 

42 Remove the alternator bracket if it is retained at the water pump. 


Fuel-injected models 
13 With the engine cold, drain the cooling system by removing the 
radiator drain plug. 


TEMPERATURE 
SENDING UNIT 
CONNECTOR 


TEMPERATURE 
SENDING hae a 


FRONT OF ENGINE 


9.4a Location of the coolant temperature sending unit on a late 
model 4.9L engine 


14 Remove the fan or fan clutch assembly (see Section 4). 

15 Release the accessory drivebelt from the water pump pulley. 
On 7.5L engines, release tension on both accessory belts (refer to 
Chapter 1). 

16 On5.0L, 5.8L and 7.5L engines, remove the bolts retaining the air 
conditioning compressor/power steering pump bracket to the front of 
the engine (see illustrations 17.6b and 17.6c). Move the bracket and 
attached accessories off of the water pump studs and away from the 
water pump enough to gain access to the water pump attaching bolts. 
17 On 7.5L engines, remove the bolt securing the alternator adjust- 
ing bracket to the water pump, then remove the bolts retaining the air 
pump/alternator bracket to the front of the engine. Move the bracket 
and attached accessories away from the water pump enough to gain 
access to the water pump attaching bolts. 

18 On 5.8L Lightning engines, remove the oil cooler adapter tube 
from the water pump inlet. 


All models 


19 Disconnect the lower radiator hose from the water pump inlet. 

20 Disconnect the heater and bypass hoses from the water pump. 
21 Remove the water pump retaining bolts and remove the water 
pump from the front cover or the engine block (depending on engine 
type). Note: Take note of the installed positions of the various-sized 
bolts and studs. 

22 Remove the gaskets from the mating faces of the water pump 
and from the front cover or cylinder block. 

23 Before installing, remove and clean all gasket material from the 
water pump, front cover, separator plate mating surfaces and/or cylin- 
der block as applicable. 

24 If necessary, transfer hose ports and/or fittings from the old pump 
if you are replacing it with a new pump. Use sealer on the threads of 
the fittings. 


Installation 

25 Apply a thin film of RTV sealant to both sides of the new water 
pump gaskets, then position new gaskets onto the water pump. 

26 Carefully install the water pump. 

27 Install the retaining bolts finger-tight and make sure that all gas- 
kets are in place and that the hoses line up in the correct position. 

28 Tighten the water pump retaining bolts to the torque listed in this 
Chapter’s Specifications. 

29 Connect the radiator lower hose and clamp. 

30 Connect the heater return hose and clamp. 

31 Connect the bypass hose to the water pump. 

32 Attach the remaining components to the water pump and engine 
in the reverse order of removal. 

33 Install all of the accessory drive belts and adjust, if required (see 
Chapter 1). ; 

34 Fill the cooling system with the proper coolant mixture (see Chap- 
ter 1). 

35 Start the engine and make sure there are no leaks. Check the 
level frequently during the first few weeks of operation. 


Chapter 3 Cooling, heating and air conditioning systems 


TO FRONT 
OF VEHICLE 


9.4b Location of the coolant temperature sending unit on 5.0L 
and 5.8L engine - other V8 engines similar , 


9 Coolant temperature sending unit - check and replacement 


Refer to illustrations 9.4a and 9.4b 
Check 


1 The coolant temperature indicator system is composed of a tem- 
perature gauge mounted in the instrument panel and a coolant temper- 
ature sending unit mounted on the engine. Some vehicles have more 
than one sending unit, but only one is used for the indicator system. 
2 ‘If an overheating indication occurs, check the coolant level in the 
system and then make sure the wiring between the gauge and the 
sending unit is secure and all fuses are intact. 
3. When the engine is first started, the gauge should be in the Cold 
position and gradually move to the Normal range. 
4 With the engine off, disconnect the wire from the temperature 
sending unit (see illustration). 
5 Switch on the ignition without starting the engine - the gauge 
pointer should be at the Cold mark.Using a jumper wire, ground the 
sending unit wire. The needle on the guage should now be pointing to 
(or past) the Hot mark. Caution: Don’t leave the jumper wire connected 
any longer than necessary. 

a) If the gauge doesn’t perform as described, the problem may be in 

the gauge or wiring. 
b) If the gauge does perform as described, the sending unit is 
defective. 


Replacement 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 

6 Prepare the new sending unit by wrapping its threads with Teflon 
tape. Remove the radiator cap to relieve any residual pressure, then re- 
install the cap. 

7 — Unscrew the old sending unit (see illustrations 9.4a and 9.4b) 
and install the new one as quickly as possible to minimize coolant loss. 
Tighten the sending unit securely and attach the wire. 

8 Check the coolant level (see Chapter 1) and add, if necessary, to 
bring to the appropriate level. 


10 Heater blower motor - removal and installation 


Refer to illustrations 10.3 and 10.5 

1 Disconnect the cable from the negative battery terminal. 

2 Working in the engine compartment, disconnect the wires or wiring 
harness connector from the rear of the blower motor. 

3 Remove the screws retaining the blower motor to the heater case 
(see illustration). 

4 Remove the blower motor and wheel from the heater case. 

5 Remove the blower wheel hub clamp and washer from the motor 
shaft, then pull the blower wheel from the motor shaft (see illustration). 
6 _ installation is the reverse of the removal procedures. 


Chapter 3 Cooling, heating and air conditioning systems 


WL. CU: LLM Z yj ° 


10.3 Typical Blower motor mounting details (not 
all screws are visible in this photo) 
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10.5 Details of the heater blower motor and blower wheel assembly 


RESISTOR COILS 


THERMAL LIMITER 


11.4 Typical blower motor resistor assembly 


11. Blower motor resistor - replacement 


Refer to illustration 11.4 

1 In the engine compartment, locate the resistor on the heater or 
evaporator housing (see illustration 12.9). 

2 Disconnect the negative cable from the battery. 

8 Disconnect the resistor electrical connector. 

4 Remove the resistor screws and remove the resistor from the 
housing (see illustration). 

5 Installation is the reverse of removal. 


12 Heater core - removal and installation 


Refer to illustrations 12.6, 12.9 and 12.23 


Removal 


Early non-air conditioned models (engine 
compartment-mounted heater cores) 


1 Disconnect the cable from the negative battery terminal. 

2 From engine compartment, disconnect the temperature control 
cable from the temperature blend door and the mounting bracket from 
the top of the heater case. 

3. From engine compartment, disconnect the wires from the blower 
motor resistor and the blower motor. 

4. With the engine cool, drain the coolant from the radiator into a 
suitable container (see Chapter 1). 

5 _ Disconnect the heater hoses from the heater core tubes on the 
engine side of the firewall. 

6 Working in the passenger compartment, remove the nuts retain- 
ing the left end of the heater case and the right end of the plenum to 
the dash panel (see illustration). 

7 Working in the engine compartment, remove the screw retaining 
the top center of the heater case to the dash panel. 

8 From the engine compartment, remove the screws retaining the 
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12.6 Details of early model non-A/C heater case and plenum assemblies 
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12.9 Internal details of early model 
non-A/C heater case assembly 


right end of the heater case to the dash panel and remove the heater illustration). 


case assembly from the vehicle. 10 If so equipped, remove the screws attaching the heater core 

9 Remove the screws, nuts and bolts retaining the heater housing frame to the heater case and remove the frame. 

plate to the heater case, then remove the heater housing plate (see 11. Remove the heater core and seal from the heater case. 
G-—_ SCREW 


PLENUM CHAMBER ASSY TEMPERATURE 


CONTROL CAM 


AeA (| 
es 
e) 
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AC & HEATER FUNCTION CONTROL 
MOTOR & BRACKET ASSY 
12.23 Internal details of cab-mounted heater 
plenum assembly with heater core - early 


HEATER CORE models with A/C and all late models 


ACCESS COVER 
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13.7 Early model heater control assembly - exploded view 


Installation 

42 Installation is reverse of removal except for the following: 

13 Slide the self-adjusting clip on the temperature control cable toa 
position approximately one inch from the cable end loop. 

14 Snap the temperature control cable onto the cable mounting 
bracket of the heater case, then position the self-adjusting clip on the 
temperature blend door crank arm. 

15 Adjust the temperature control cable (refer to Section 14). 


2. WITH CABLE END RETAINER TAS DISENGAGED, 
PULL END RETAINER OUT FROM ASSEMBLY. 


TO DISCONNECT: 


ee 
INSERT SCREW DRIVER 
INTO OPENING AND PRY 
CABLE ENO RETAINER TAB 
AWAY FROM LOCKED 


es 


NV 


413.9 Early model heater control cable end 
removal and installation details 


16 Fill the radiator with the proper type and amount of coolant (see 
Chapter 1). 

17 Attach the cable to the negative battery terminal. 

18 Start the engine and check for leaks. 


All other models (cab-mounted heater cores) 


Removal 


19 Disconnect the cable from the negative battery terminal. 

20 With the engine cool, drain the coolant from the radiator into a 
suitable container. 

21 Disconnect the heater hoses from the heater core on the engine 
side of the firewall. 

22 Working in the passenger compartment, remove the glove box for ° 
better access. 

23 Working in the passenger compartment, remove the seven 
screws which attach the heater core cover to the plenum assembly 
(see illustration). 

24 Disconnect the vacuum source, but leave the vacuum harness 
attached to the cover. Remove the cover. 

25 Remove the heater core from the plenum chamber. 


Installation 

26 Installation is reverse of removal except for the following: 

27 Fill the radiator with the proper type and amount of coolant (see 
Chapter 1). 

28 Start the engine and check for leaks. 


13 Heater control assembly - removal and installation 


Refer to illustrations 13.7, 13.9, 13.17a and 13.17b. 


1991 and earlier models 


Removal 


1 Disconnect the cable from the negative battery terminal. 

2 If so equipped, pull the control knobs off the radio shafts. 

3 Remove the screws retaining the top of the instrument panel center 
finish panel to the instrument panel pad and remove the finish panel. 

4 Remove the knobs from the contro! assembly by placing a small 
screwdriver between the knob and the control assembly face plate. 
While applying pressure to the spring retainer behind the knob, pull the 
knob off. Repeat for each knob. 

5 Remove the ashtray and the ashtray bracket. 

6 Remove the four instrument panel-to-control assembly retaining 
screws. 

7 Disconnect the wiring harness connectors from the blower 
switch, the panel illumination light and the auxiliary fuel tank switch or 
rear window switch (if so equipped) (see illustration). 

8 On 1980 through 1982 vehicles, remove the screw retaining each 
control cable (function and temperature) to the control assembly. 

9 On 1983 and later vehicles, remove the function and temperature 
control cables from the contro! assembly by disengaging the cable end 


TO INSTALL: 


ALIGN THE CABLE END RETAINER 
WITH THE SLOT OF THE CONTROL 
ASSEMBLY. THEN, PUSH CABLE END 
RETAINER TAB IN UNTIL IT 
“CLICKS” INTO THE LOCKED 
POSITION. 
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13.17a Late model heater control assembly details 


1 To heater mode switch 5 ‘To air conditioner 
2 Control assembly illumination 
3 Screw 6 Wiring assembly 
4 To air conditioner blower 

switch 
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13.17b Late model heater control assembly vacuum connection 


retainer tab with a screwdriver while pulling on the cable (see illustra- 
tion). 

10 Remove the spring nut retaining each control cable pigtail to the 
control lever arms, then remove the control assembly. 


Installation 

11. Ifanew control assembly is being installed, transfer the panel illu- 
mination light, the blower switch and the rear window switch or auxil- 
iary fuel tank switch (if so equipped) to the new control panel. 

12 Install the control cables to the control lever arms (open coil of 
each pigtail away from the control lever) and install new spring nuts. 
Note: The cable with the black flag connects to the temperature (up- 
per) lever and the cable with the white flag connects to the function 
(lower) lever. 
13 The remaining installation procedures are the reverse of removal. 


1992 and later models 


Removal (1992 and later models) 


14 Disconnect the cable from the negative battery terminal. 

15 Remove the trim strip located above the control assembly and 
glove box door. 

16 Pull the center finish panel away from the instrument panel and 
remove the four screws that attach the control assembly to the instru- 
ment panel. 

17 Pull the control assembly out far enough through the opening in 
the panel to allow disengagement of the electrical connectors for 
the blower switch, vacuum selector valve and illumination lamp. 
Disconnect connectors (see illustrations). 

18 Remove the vacuum harness connector from the notch in the 
lower edge of the floor distribution duct and disconnect the vacuum 
harness from the connector on the plenum. 

19 Using a screwdriver, carefully release the temperature control 
snap-in flange from the underside of the contro! assembly. 

20 Rotate the assembly and disconnect the temperature control ca- 
ble from the tab on the gear rack. 

21 Remove the control assembly. 


Installation 


22 Installation is the reverse of removal. Proceed to Section 14 for 
the cable adjustment procedure. 


14 Heater function and temperature control cables - adjustment 


Refer to illustration 14.2. 


1980 and 1987 models 


1. The function and temperature control cables are self-adjusting 
with the movement of the respective control levers to the right ends of 
the slots (Warm and Defrost). To prevent kinking of the control cable 
and wires, a pre-set adjustment should be made before attempting to 
perform the self-adjustment procedure. The pre-set adjustment may 
be made either with the cables installed in the vehicle or before instal- 
lation of the cables. 


Before installation 


2 ___Inseri the blade of a small screwdriver in the end loop of the re- 
spective function or temperature cable (see illustration). 

3 Grip the self-adjusting clip with pliers and slide it down the control 
cable wire until it is approximately one inch away from the end loop. 

4 Repeat Steps 2 and 3 for the other cable. 

5 Install the cable assembly (refer to Section 13). 

6 Move the control levers to the right ends of the slots (function to 
Defrost, temperature to Warm) to position the self-adjusting clips. 


=> 


i Check the system for proper control operation. 


After installation 


8 Move the control levers to the left ends of the control assembly 
slots (function to Off, temperature to Cool). 

9 Working on one control at a time, hold the crank arm firmly in po- 
sition, then insert the blade of a small screwdriver into the wire loop 
and pull the cable wire through the self-adjusting clip until a space of 
approximately one inch exists between the clip and the wire end loop. 

10 Move the control levers to the right ends of the slots to position 
the self-adjusting clips. 

11. Check the system for proper control operation. 


1982 through 1991 models 


Function cable 


12 Refer to and perform the appropriate procedures in Steps 2 
through 11. 
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Heater temperature cable 


13 The temperature control cable does not normally require adjust- 
ment; however, proper cable operation may be checked as follows. 

14 Move the temperature control lever all the way to the left and then 
all the way to the right. When released, the lever should bounce back 
slightly from both extremes of travel, indicating that the blend door is 
sealing properly. 

15 If the temperature control lever moves to either end of the slot 
without bouncing back, maximum or.minimum heat cannot be ob- 
tained and the contro! cable should be adjusted, following Steps 16 
through 18 for 1982 vehicles, or Steps 16, 17 and 19 for 1983 vehicles. 
16 Remove the screw attaching the cable to the heater case assem- 
bly in the engine compartment. 

17 Move the instrument panel temperature control lever ail the way 
to the left. 

18 On 1982 vehicles, move the heater door crank and cable coil all 
the way toward the rear of the vehicle, making sure not to move or 
push on the cable housing or slotted flag while doing this, then tighten 
the cable mounting screw in the engine compartment. 

19 On 1983 vehicles, two drill dimples can be seen on the 
cable mounting flange. If maximum heat cannot be obtained, drill 
an 11/64-inch hole in the dimple closest to the heater case crank. If 
minimum heat cannot be obtained, drill the hole in the dimple farthest 
from the heater case. Install the cable using the newly drilled hole and 
tighten the cable mounting screw in the engine compartment. 


1992 and later models (temp control only) 

20 Remove the glove box. 

21 Remove the cable jacket from the metal attaching clip on the top 
of the plenum by depressing the clip tab and pulling the cable up. 

22 Set the temperature control knob to COOL and hold firmly. 

23 With the cable end attached to the temperature door cam, push 
on the cable jacket to seat the blend door until resistance is felt. Install 
the cable onto the clip by pushing the cable jacket into the clip from 
the top until it snaps into place. 

24 Operate the system to check temperature control. 


i 


15 Air conditioning system - check and maintenance 
ee 
Note: The air conditioning system on 1995 models uses the non-ozone 
depleting refrigerant , referred to as R-134a. The R-134a refrigerant 
and its lubricating oil are not compatible with the R-12 system, and un- 
der no circumstances should the two types of refrigerant and lubricat- 
ing oils be intermixed. If mixed, it could result in costly compressor fail- 
ure due to improper lubrication. 

Warning: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until after the re- 
frigerant has been recovered by an authorized air conditioning techni- 
cian. As a precaution, always wear eye protection when disconnecting 
air conditioning system fittings. 

1 The following maintenance checks should be performed on a reg- 
ular basis to ensure that the air conditioner continues to operate at 
peak efficiency. 

a) Check the compressor drivebelt. If it’s worn or deteriorated, re- 
place it (see Chapter 1). 

b) Check the drivebelt tension and, if necessary, adjust it (see Chap- 
ter 1). 

c) Check the system hoses. Look for cracks, bubbles, hard spots 
and deterioration. Inspect the hoses and all fittings for oil bubbles 
and seepage. If there’s any evidence of wear, damage or leaks, 
replace the hose(s). 

d) Inspect the condenser fins for leaves, bugs and other debris. Use 
a “fin comb” or compressed air to clean the condenser. 

e) Make sure the system has the correct refrigerant charge. 

2 it’s a good idea to operate the system for about 10 minutes at 
least once a month, particularly during the winter. Long term non-use 
can cause hardening, and subsequent failure, of the seals. 

3 Because of the complexity of the air conditioning system and the 
special equipment necessary to service it, in-depth troubleshooting 
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14.2 Positioning of function and temperature control cable self- 
adjusting clips on 1980 and 1981 models 


i 


and repairs are not included in this manua!. However, simple checks 
and component replacement procedures are provided in this Chapter. 
For more complete information on the air conditioning system, refer to 
the Haynes Automotive Heating and Air Conditioning Manual. 

4 The most common cause of poor cooling is simply a low system 
refrigerant charge. if a noticeable drop in cool air output occurs, the 
following check will help you determine if the refrigerant level is low. 

5 Warm the engine up to normal operating temperature. 

6 Place the air conditioning temperature selector at the coldest set- 
ting and put the blower at the highest setting. Open the doors (to make 
sure the air conditioning system doesn’t cycle off as soon as it cools 
the passenger compartment). 

7 With the compressor engaged - the clutch will make an audible 
click and the center of the clutch will rotate - feel the evaporator inlet 
pipe between the orifice tube and the accumulator with one hand while 
placing your other hand on the surface of the accumulator housing 
(see illustration 1.9). 

8 If both surfaces feel about the same temperature and if both feel a 
little cooler than the surrounding air, the refrigerant level is probably 
okay. Further inspection of the system is beyond the scope of the 
home mechanic and should be left to a professional. 

9 If the inlet pipe has frost accumulation or feels cooler than the ac- 
cumulator surface, the refrigerant charge is low. Add refrigerant. 


Adding refrigerant 


Note: Because of Federal regulations implemented by the Enviromen- 
tal Protection Agency, 14-ounce cans of refrigerant may not be avail- 
able in your area. If this is the case, it will be necessary to take your ve- 
hicle to a licensed air conditioning technician for charging. If you 
decide to add refrigerant yourself from one of the large 30 pound bot- 
tles still available, you will need a manifold gauge set, all the necessary 
fittings, adapters and hoses and a copy of the Haynes Automotive 
Heating and Air Conditioning Manual before beginning. 


46 Air conditioning accumulator - removal and installation 


on 


Warning: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system (hoses, compressor, line fittings, 
etc.) until after the refrigerant has been recovered by an authorized air 
conditioning technician. As a precaution, always wear eye protection 
when disconnecting air conditioning system fittings. 

1 Have the air conditioning system discharged (see Warning above). 
2 Disconnect the cable from the negative battery terminal. 

3 Unplug the electrical connector from the pressure switch near the 
top of the accumulator (see illustration 1.9). 

4 Disconnect the refrigerant lines from the accumulator using two 
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17.5 Typical compressor pressure and suction line removal detail 


Pressure relief valve 
O-ring 
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17.66 Compressor and bracket installation details - 
late model 5.0L and 5.8L engines 


1 A/C clutch and 5 Bolt 
compression assembly 6 Power steering pulley 
2 Bolt 7 Bolt 
3 Power steering pump 8 Nut 
assembly 9 Nut 
4 Power steering pump 10 ~=Bolt 
support bracket 


wrenches to prevent component damage. Cap the lines to prevent 
contamination. 

5 Remove the screws securing the accumulator to the evaporator 
case and remove accumulator. 

6 Installation is the reverse of removal. Replace all O-rings with new 
ones specifically designed for air conditioning system use and lJubri- 
cate them with refrigerant oil. 

7 Take the vehicle to the shop that discharged it and have the sys- 
tem evacuated and recharged. 


17 Air conditioning compressor - removal and installation 


Refer to illustrations 17.5, 17.6a, 17.6b and 17.6c 

Warning: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system (hoses, compressor, line fittings, 
etc.) until after the refrigerant has been recovered by an authorized air 
conditioning technician. As a precaution, always wear eye protection 
when disconnecting air conditioning system fittings. 

Note: The accumulator should be replaced whenever the compressor 
is replaced. 

1 Have the air conditioning system discharged (see Warning above). 
2 - Disconnect the cable from the negative battery terminal. 

3 Disconnect the compressor clutch wiring harness. 

4 Remove the drivebelt (see Chapter 1). 
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17.6a Compressor installation details - late model 4.9L engine 
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1 Compressor mounting 
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17.6c Compressor and bracket installation details for tate model 


7.5L engine 

1 Compressor and clutch 5 Bolt 

assembly 6 Power steering pulley 
2 Bolt 7 Nut 
3 Stud 8 Bolt 
4 A/C compressor and 9 Belt tensioner 

power steering pump 10 ~=—Bolt 

bracket 


SS 


5 Unbolt the refrigerant line manifold from the compressor (see il- 
lustration). Plug the open fittings to prevent entry of dirt and moisture. 
6 — Unbolt the compressor from the mounting brackets and lift it out 
of the vehicle (see illustrations). 

7  \Ifanew compressor is being installed, follow the directions with the 
compressor regarding the draining of excess oil prior to installation. 

8 The clutch may have to be transferred from the original to the new 
compressor. 

9 Installation is the reverse of removal. Replace all O-rings with new 
ones specifically designed for air conditioning system use and lubri- 
cate them with refrigerant oi. Position the O-rings in the manifold. 

10 Have the system evacuated, recharged and leak tested by the 
shop that discharged it. 
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+ ALSO SUPPLIED IN 
KIT £1ZZ-19B596-A- 


O-RINGS — 3/8" — 3891577+ 
1/2" — 389158*? 

§/8" — 389623° 

3/4" — 390209-S 


GARTER 
FEMALE 
FITTING 


SPRING LOCK COUPLING DISCONNECTED 


TO’ CONNECT COUPLING 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A~ 

72 INCH — E1ZZ-19€576-B" 

5/8 INCH — E35Y-19ES76-A” 

3/4 INCH — E69Z-19E576-A 

*ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 


GARTER 
SPRING 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 

C1) SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


- 
B — INSTALL NEW 
A — CLEAN FITTINGS O-RINGS — USE 
ONLY SPECIFIED O-RINGS 
| 
C — LUBRICATE WITH Oe 
GLEAN REFRIGERANT ASSEMBLE FITTING 
OIL TOGETHER BY PUSHING 
e WITH A SLIGHT TWISTING 
MOTION 


GARTER SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 
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TO DISCONNECT COUPLING 


CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


TOOL 

T81P-19623-G - 38 & 1/2 INCH 
T81P-19623-G1 - V8 INCH 
T81P-19623-G2 - 1/2 INCH 
T83P-19623-C - 5/8 INCH 

T85L 19623-A - 3/4 INCH 


NOTE 
EACH END OF TOOL 


| 


T81P-19623-G IS 

A DIFFERENT SIZE 
TO FIT 3/8 and 1/2 
INCH COUPLINGS 


FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO 
CAGE OPENING 


PUSH THE TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. 


PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


= REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK COUPLING. 


18.4 Some air conditioning system components may be attached using quick connect fittings - 
to release the fittings, follow the instructions as shown 


48 Air conditioning condenser - removal and installation 


Refer to illustration 18.4 


Warning: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system (hoses, compressor, line fittings, 
etc.) until after the refrigerant has been recovered by an authorized air 
conditioning technician. As a precaution, wear eye protection when 
disconnecting air conditioning system fittings. 

1 Have the air-conditioning system discharged (see Warning 
above). 

2 Drain the cooling system (see Chapter 1). 

3. Remove the upper radiator hose. 

4 Disconnect the refrigerant lines from the condenser (see illustra- 
tion). Some models may use wrench type fittings and others may use a 
quick-connect spring lock coupling. On wrench fittings, use a back-up 
wrench to prevent twisting of the hard lines. A spring lock coupling tool 
will be required on quick connect type. fittings (see illustration). Plug 
the lines to keep dirt and moisture out. 

5 Remove the two lower screws attaching the condenser to the 


front radiator supports (see illustration 18.4). 
6 Remove the two upper radiator attaching screws and tilt the top 
of the radiator rearwards to gain access to the two top condenser at- 


taching screws. 
7 Remove the attaching screws and lift the condenser out of the ve- 


hicle. 

8 If the original condenser will be reinstalled, store it with the line fit- 
tings on top to prevent oil from draining out. 

9 ‘If anewcondenser is being installed, pour one ounce of refriger- 
ant oil into it prior to installation. 

40 Reinstall the components in the reverse order of removal. 

11. Have the system evacuated, recharged and leak tested by the 
shop that discharged it. 


re 
49 Oil cooler - removal and installation 
A 
Refer to illustrations 19.3 and 19.17 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 


3-16 


Chapter 3 Cooling, heating and air conditioning systems 


UPPER 
RADIATOR 
= SUPPORT 


OWL COOLER 

f 

OWL COOLER aoe MATCH AND ALIGN 
CODES 


COLOR 
AND BRACKET som eS 


OIL FILTER 
ADAPTER 


USE OF SECONDIBACK-UP) 

NCH MANDATORY ON ADAPTER 
FITTING CURING HOSE REMOVAL 
ANO INSTALLTTION 


19.3 When removing the engine oil cooler on pre-1990 models, do 
not loosen the hoses at the cooler as damage to the hose or 
flange may occur : 


Early model 7.5L engine 

1 Raise vehicle and support it securely on jackstands. 

2 Remove the front grille (refer to Chapter 11). 

3 From under the vehicle, disconnect the oil cooler lines at the filter 
adapter (see illustration). A back-up wrench on the line fitting must be 
used when disconnecting this line. Warning: Be prepared for oil to spill 
- from the lines and the adapter. Caution: Do not attempt to disconnect 
the lines at the cooler fittings. The fittings or the cooler could be dam- 
aged. 

4 Pull the lines out toward the front of the vehicle. 

5 Remove the six oil cooler bolts and lift out the oil cooler. 

6 If the oil filter adapter must be removed, remove the through bolt 
at the center of the adapter. 

7 When reinstalling the filter adapter use a new O-ring between the 
engine block and the adapter. 

8 Position the oil cooler on the radiator support and install the six 
bolts. 

9 Install the oil cooler lines in their original positions. 

10 Put sealing compound on the threads of the line fittings and rein- 
stall the lines on the filter adapter. Use a back-up wrench on the 
adapter fittings. 

11 Check the oil level and correct if necessary. 

12 Start the engine and check for oil leaks. 

13 Remove the vehicle from the jackstands. 


Late model! 7.5L engine 

14 Drain the radiator of coolant. 

15 Remove the lower radiator to oil cooler hose. 

16 Disconnect the oil cooler to water pump hose. 

17 Remove the oil cooler adapter to engine block bolt and remove 
the oil cooler assembly (see illustration). Note: Some /oss of oil will 
result from residual oil in the filter and cooler. 

18 Prior to reinstallation, verify that the oil cooler-to-engine block 
seal is present and in good condition. 

19 To install, push the oil cooler onto the water pump hose and align 
the arrow on the hose with the ridge on the inlet of the oil cooler. 

20 Place the oil cooler assembly against the engine block and center 
it over the threaded insert in the block. 

21 Install the oil cooler adapter bolt into the block and tighten it only 
hand tight at this time. Warning: This is a special hollow bolt which al- 
lows oil to flow - do not replace it with a standard fastener. 

22 Rotate the oil cooler assembly until the adapter housing flange 
rests against the machined boss on the engine block. 

23 Tighten the oil filter adapter-to-engine block bolt to the torque 
listed in this Chapter’s Specifications. 

24 Install the lower radiator hose to the oil cooler and tighten all hose 
clamps securely. 

25 Install a new oil filter and add approximately 1/2-quart of engine 
oil to the crankcase. 

26 Refill the radiator and check for leaks. Check the engine oil level 
and coolant level and fill as required (refer to Chapter 1). 
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19.17 Installation details for late model 7.5L engine oil 
cooler assembly 


5.8L Lightning engine 

27 Drain the radiator of coolant (see Chapter 1). 

28 Remove the oil filter (refer to Chapter 1). 

29 Remove the two coolant hoses from the oil cooler assembly. 

30 Note the orientation of the coolant inlet and outlet spigots, re- 
move the oil cooler mounting bolt (threaded tube the filter spins onto) 
and remove the oil cooler assembly. 

31 Prior to installation, verify that the oil cooler-to-adapter seal is 
present and in good condition. 

32 Center the oil cooler assembly against the adapter housing. 

33 Install the oil cooler mounting bolt and hand tighten it. Warning: 
This is a special hollow bolt which allows oil to flow - do not replace it 
with a standard fastener. 

34 -Rotate the cooler assembly until the coolant hose spigots are 
properly oriented. 

35 Tighten the oil cooler mounting boit to the torque listed in this 
Chapter’s Specifications. 

36 Install the two coolant hoses to the oil cooler and tighten all hose 
clamps securely. 

37 Install a new oil filter and add approximately 1/2-quart of engine 
oil to the crankcase. 

38 Refill the radiator and check for leaks. Check the engine oil level 
and coolant level and fill as required (refer to Chapter 1). 


a 
20 Transmission oil cooler (auxiliary) - removal and installation 
Se 

Warning: Wait until the engine and transmission are completely cold 
before beginning this procedure. 

1 Place a drain pan under the transmission oil cooler. 

2 __ Disconnect the fluid cooler tubes from the transmission oil cooler. 
Take care not to twist the lines or damage the fittings. It is best to use 
a flare-nut wrench for this particular job. Plug the ends of the discon- 
nected lines to prevent leakage and stop dirt from entering the system. 
3 Remove the transmission oil cooler mounting bolts and nuts and 
lift out the cooler. 

4 Position the transmission oil cooler on the support bracket and 
install the bolts and nuts. 

5 __ Install the transmission oil cooler lines and hoses in their original 
positions. 

(S) ete sealing compound on the threads of the line fittings and rein- 
stall the lines on the transmission oil cooler fittings. Use a back-up 
wrench on the fittings. 

7 — Check the transmission oil level and correct if necessary. 

8 Start the engine and check for leaks. 


4-1 


Chapter 4 Fuel and exhaust systems 


Contents 
Section Section 
Air cleaner housing and filter - removal and replacement (EFI) ..... 20 Fuel lines and fittings - removal and installation ...........::cssesren 6 
Carburetor systems - general information ...........-:cscesereeereees 1 Fuel pressure regulator (EFI) - general information and check...... 10 
Carburetor - servicing ANd OVErhaUl........-..ccecesesceeerenetesenetsnseeeneeee 2 Fuel pressure relief procedure (EFI Models).........-.-s-ssereseenensenes 8 
Carburetor - removal and installation............cc:ccceseceeeeseeeereeeerteees 3 Fuel pump (electric) - general information and CheCk.......... 9 
Carburetor - external AdjUSTMENES ..........-:ccccerseceeeseeeseetereeeneneeten 4 Fuel pump - removal and installation ........sscseseseeneseseesesersnens 17 
Carburetor, automatic choke - inspection and adjustment ........... 5 Fuel pump inertia switch - removal and installation...........-:0 19 
Dual tank selection valve systems - Fuel supply reservoirs (EFI models only) - 
general information ANd CHECKS........--sssssssseessesenestereerersestsenenees lat general information aNd CHECK ........:sssssesessereesesneeseeesceeentenenes 12 
EFI system components - description and CheCKS............-:::s0 1S Fuel systems - trouble codes and self tests (EEC-IV)........c ee 14 
EFI system components - removal and iM@StellatlOMnevstessces-s+eees-r- 16 Fuel tank - Cleaning ANd repair... eeseeeeeeeeeterteeteetenaes 22 
Electronic Fuel Injection (EF!) systems - general information ........ 13 Fuel tank - description, removal and installation .........-...eee 2a 
Exhaust system - component replacement ...........ssserees settee 24 Inline fuel filter - removal and installation (EFI)... 18 
Exhaust system - general inforrmation..........-..scesseessreesessetstessees 23 Fuel pump (mechanical) - general information anGicheckerescc.:: a 


TS 


Specifications 


Cee ee eee a 


Mechanical fuel pump 
Pressure 
All except in-line six-cylinder ENGiNC........---scsseseseerserersceretscees 
In-line six-cylinder NINE ........-seeeeseerseseesnssretenesenersensssennenenees 
Volume: (at idle rpim)........sccsecsssesreeressesseseesensnssecssasnsenensnsancnsenenensnets 


Electric fuel pump 


Fuel system pressure 
Engine off 
4.9L EFI (except 1987 Models) .....-sccrssererserersneetsrstereseresess 
All other EFI CngineS .........cccsccereeccteseeeesssneesensererssersennenennans 
Engine running (vacuum hose connected to regulator) 
4.9L EFI (except 1987 Models) ........---ssrerrerersssrersetenenrenenensees 
All other EFI CngineS ........-.scececsseessesseessersccerseresensartnentonseners 
Engine running (vacuum hose 
PU SCOMMGC TCG) cricgereectastucstcessc-s-ves-cerctennssaneeserentanenascssenentenececs 
Low pressure pump (pressure) 
Carbureted 7.5L with “Hot Fuel” Option.........ss-esssseeseeernereeeees 
Low pressure pumps (volume) 
Early EFI models .......-ssscsscsessersessseeressrsnesssarenecencanccrsnaseensnssnsetee 
7.5L “Hot Fuel” Option..........:csccecerscssecenersesencsnerecrezecsnrenserscsses 
Fuel injector resistance. ............--.:csceecsesr ree reenrennterenetetie 


Torque specifications 


Carbureted fuel system 
Carburetor retaining NUuts.....seceescsesssssseeesserteretsesseessneenettrtanertensenens 


6 to 8 psi 
5 to 7 psi 
1 pint in 20 seconds 


50 to 60 psi 
35 to 45 psi 


45 to 60 psi 
30 to 45 psi 


Pressure should increase 5 to 10 psi 
6 to 8 psi 
6 oz min in 5 seconds 


6 oz min in 5 seconds 
11 to 18 ohms 


Ft-Ibs (unless otherwise indicated) 


144 to 180 in-Ibs 
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EFI systems 

4.9L engine 

Alay Passi ValvVerto- throttle DOG = sccecag--ccvecevasccecseccececesesesseaveceees 
Yel) Wil) MOU TY} [SYS] HS aeaetesenandausceeepaee eeaeceq-eeoen ce sceac seca eer aaeoe sae 
Throttle body-to-upper intake MaNIfOIC ...............:cceeseeeecesesseeeeeeees 
Upper intake manifold-to-lower intake manifold bolts .................... 


5.0L and 5.8L engines 

Alp bypassivalve-to-throttlel DOGVieserrsccccsress-cceeeeersee+.-eoseeer eeererce 
Ltfel! (eT Tmo MLavo IIo] US rcocenencactereereccoscnoeaeenencearncecemesmtrecec cee cero 
Throttle body-to-upper intake Manifold ...............:esscssseeeseeenseeeeeeees 
Upper intake manifold-to-lower intake manifold ...................:02000+-+ 


7.5L engine 

FeUreS Nerd PMO MTTIAG IS ONMSIE. 5. 2220. os eesecee eases decscieccspessecssesseavsvcievesses 
Air bypass valve to-lower Manifold ................::scccessssccersssssseereeeeses : 
Throttle body-to-upper intake Manifold .............cc.ccccseceeeeeeeeseeeeeeeees 
Upper intake manifold-to-lower intake manifold bolts .................... 


1. Carburetor systems - general information 


1 During the years prior to electronic fuel injection, F-series trucks 
and Bronco vehicles saw no less than four carburetor-based fuel con- 
trol systems: 
a) Stand alone conventional carburetors. 
b) MCU (Microprocessor Control Unit) controlled feedback carbure- 
tors. 
c) EEC-III (Electronic Engine Control - design three) controlled feed- 
back carburetors. 
d) EEC-IV (Electronic Engine Contro! - design four) controlled feed- 
back carburetors. 
2 Early carburetors were of conventional design relying simply on 
the proper sizing of the various jets, needles and air bleeds to provide 
a combustible air fuel mixture to the engine. These early carburetors 
were of single, dual or four-venturi, downdraft type, depending on the 
engine displacement and year of production. 
3 As demands for more precise control over air/fuel mixtures grew, 
closed loop feedback controlled carburetors and their associated en- 
gine control sensors and control electronics were introduced. The fuel 
metering systems of these carburetors is influenced by the operation 
of the feedback control solenoid, which when cycled by the control 
electronics, causes the air/fuel mixture to be altered. The MCU system 
used only one sensor; an Exhaust Gas Oxygen sensor (EGO) to deter- 
mine fuel rich or lean conditions. The MCU would then send a varying 
signal to the feedback solenoid to move the mixture back to optimum. 
The MCU system was fairly simple by today’s standards, and operated 
only when the vehicle was at operating temperature and at steady part 
throttle cruise conditions. 
4 The EEC-III system was much more advanced and operated in a 
closed-loop mode in all conditions. In operation, the electronic engine 
control computer (EEC-I!l) would measure various engine operating 
conditions such as manifold pressure (MAP sensor), throttle position 
(TP sensor), engine coolant temperature (ECT sensor) and unburned 
oxygen in the exhaust manifold or pipe (oxygen sensor) and compute 
mixture correction commands which are sent to the carburetors feed- 
back control solenoid. 
5 The EEC-IV system was the next step up in sophistication and 
was the prelude to electronic fuel injection systems. While offering the 
same basic fuel control as the EEC-IIIl system, the EEC-IV control mod- 
ule was packaged to accommodate the additional control circuits re- 
quired by the impending switch to EFI and to support other new sys- 
tems such as the new TFI-IV ignition system. 
6 All fuel systems consists of a fuel tank (or tanks) mounted in a va- 
riety of locations on the chassis, a mechanically-operated fuel pump 
and an air cleaner for filtering purposes. Vehicles equipped with 7.5L 
engine with “Hot Fuel” option utilize an in-tank low pressure electric 
fuel pump (two pumps, one each in dual tank options) with associated 
fuel return fine. All models used various vacuum and electro-mechani- 
cal actuators, dash-pots and solenoids to control idle speed and throt- 
tle return speed. 
7 ~~ Ultimately, the feedback control systems were only a temporary 


71 to 102 in-lbs 
70 to 105 in-Ibs 
144 to 192 in-lbs 
12 to 18 


71 to 102 in-lbs 
70 to 105 in-lbs 
144 to 216 in-lbs 
15 to 22 


70 to 105 in-lbs 
70 to 100 in-lbs 
144 to 192 in-lbs 
12 to 18 


» 


stopgap between traditional carburetors and fuel injection. Because of 
their limited usage (select years and/or states) the electronic control 
systems will not be addressed in this manual. If a problem is sus- 
pected in the electronics portion of the feedback carburetor system, 
consult your local dealer. 


2 Carburetor - servicing and overhaul 


Refer to illustration 2.7 
1. Athorough road test and check of carburetor adjustments should 
be done before any major carburetor service. Specifications for some 
adjustments are listed on the Vehicle Emissions Control Information la- 
bel found in the engine compartment. 
2 Some performance complaints directed at the carburetor are ac- 
tually a result of loose, misadjusted or malfunctioning engine or electri- 
cal components. Others develop when vacuum hoses leak, are discon- 
nected or are incorrectly routed. The proper approach to analyzing 
carburetor problems should include a routine check as follows: 
a) Inspect all vacuum hoses and actuators for leaks and proper in- 
stallation (see Chapter 6, Emissions control systems). 
b) Tighten the intake manifold nuts and carburetor mounting nuts 
evenly and securely (see Section 16 and Chapter 2). 
c) Perform a cylinder compression test (see Chapter 2). 
d) Clean or replace the spark plugs as necessary (see Chapter 1). 
e) Test the spark plug wires (see Chapter 5). 
f) Inspect the ignition primary wires and check the vacuum advance 
operation. Replace any defective parts (see Chapter 5). 
g) Check the ignition timing according to the instructions listed on 
the Emissions Control Information label (see Chapter 5). 
h) Set the carburetor idle mixture (see Section 4). 
i) Check the fuel pump pressure (see Section 7). 
j) Inspect the heat control valve in the air cleaner for proper opera- 
tion (see Chapter 6). 
k) Remove the carburetor air filter element and blow out any dirt with 
compressed air. If the filter is extremely dirty, replace it with a new 
one (see Chapter 1). 
!) Inspect the crankcase ventilation system (see Chapter 6). 
3 Carburetor problems usually show up as flooding, hard starting, 
stalling, severe backfiring, poor acceleration and lack of response to 
idle mixture screw adjustments. A carburetor that is leaking fuel and/or 
covered with wet-looking deposits needs attention. 
4 Diagnosing carburetor problems may require that the engine be 
started and run with the air cleaner removed. While running the engine 
without the air cleaner it is possible that it could backfire. A backfiring 
situation is likely to occur if the carburetor is malfunctioning, but re- 
moval of the air cleaner alone can lean the air/fuel mixture enough to 
produce an engine backfire. Perform this type of testing for as short a 
time as possible and be especially watchful for the potential of backfire 
and the possibility of starting a fire. Do not position your face or any 
portions of your body directly over the carburetor during inspection or 
servicing procedures. ‘ 
5 Once it is determined that the carburetor is in need of work or an 
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PART NO. PREFIX 


INDICATES NEW PART NO. SUFFIX 


ASSEMBLY 
DESIGN CHANGE CODE YEAR MONTH DAY 
EXAMPLE: JULY (G) 21, 1981 


2.7 Typical carburetor identification tag 


overhaul, several alternatives should be considered. If you are going to 
attempt to overhaul the carburetor yourself, first obtain a good quality 
carburetor rebuild kit which will include all necessary gaskets, internal 
pans, instructions and a parts list. You will also need carburetor clean- 
ing solvent and some means of blowing out the internal passages of 
the carburetor with air. 

6 Due to the many configurations and variations of carburetors of- 
fered on the range of vehicles covered in this book, it is not feasible for 
us to do a step-by-step overhaul of each type. However, you will find a 
good, detailed instruction list and illustrations with any quality carbure- 
tor overhaul kit and it will apply in a more specific manner to the carbu- 
retor you have. 

7 Another alternative is to obtain a new or rebuilt carburetor. These 
are readily available from dealers and auto parts stores for all engines 
covered in this manual. The important fact when purchasing one of 
these units is to make sure the exchange carburetor is identical to the 
original. Often times a tag is attached to the top plate of your carburetor 
and will aid the parts man in determining the exact type of carburetor 
you have (see illustration). When obtaining a rebuilt carburetor or a re- 
build kit, take time to ascertain that the kit or carburetor matches your 
application exactly. Seemingly insignificant differences can make a 
considerable difference in the overall running condition of your engine. 
8 If you choose to overhaul your own carburetor, allow enough time 
to disassemble the carburetor carefully, soak the necessary parts in 
the cleaning solvent (usually for at least one half day or according to 
the instructions listed on the carburetor cleaner) and reassemble it, 
which will usually take you much longer than disassembly. When you 
are disassembling a carburetor, take care to match each part with the 
illustration in your carburetor kit and lay the parts out in order on a 
clean work surface to help you reassemble the carburetor. Overhauls 
by amateurs sometimes result in a vehicle which runs poorly, or not at 
all, compared to the origina! condition. To avoid this happening to you, 
use care and patience when disassembling your carburetor so you can 
reassemble it correctly. 


a 


3 Carburetor - removal and installation 
See 


Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcinogenic, 
wear latex gloves when there’s a possibility of being exposed to fuel, 
and, if you spill any fuel on your skin, rinse it off immediately with soap 
and water. Mop up any spills immediately and do not store fuel-soaked 
rags where they could ignite. The fuel system on fuel-injected models is 
under constant pressure, so, if any fuel lines are to be disconnected, 
the fuel pressure in the system must be relieved first (see Section 8). 
When you perform any kind of work on the fuel system, wear safety 


glasses and have a Class B type fire extinguisher on hand. 

1 Disconnect the negative battery cable. Remove the hose connec- 
tions leading to the air cleaner. Mark these with coded pieces of tape 
to help in reassembly. 

2. Remove the air cleaner assembly. 

3 Use asmall catch-can and disconnect the fuel feed line from the 
carburetor. Plug the end of this hose to prevent further leakage. 

4 Disconnect any electrical leads from the emissions control de- 
vices connected to the carburetor. Mark these connections so they 
can be installed in the proper position. 

5 Remove any vacuum lines from the carburetor. Mark them for in- 
stallation purposes. 

6 If equipped, disconnect the kick-down lever or cable from the 
carburetor (see Chapter 7C). 

7 Disconnect the throttle cable or linkage from the carburetor. 

8 Disconnect any under-carburetor heater hoses that may be con- 
nected to the carburetor. 

9 Disconnect any coolant transfer hoses that may be connected to 
the choke system. 

10 Remove the carburetor retaining nuts from the studs in the intake 
manifold. 

11. Lift off the carburetor, spacer plate (if equipped), and gasket(s). 
Place a piece of cardboard over the intake manifold surface to prevent 
debris from falling into the engine while the carburetor is removed. 

12 Before installation, carefully clean the mating surfaces of the in- 
take manifold, spacer plate (if equipped), and the base of the carbure- 
tor of any old gasket material. These surfaces must be perfectly clean 
and smooth to prevent vacuum leaks. 

13 Install a new gasket(s). 

14 Install the carburetor and spacer plate (if equipped) over the studs 
on the intake manifold. 

15 Install the retaining nuts and tighten them to the torque listed in 
this Chapter’s Specifications. Be careful not to over-torque these re- 
taining nuts as they can warp the base plate of the carburetor. 


i 


4 Carburetor - external adjustments 


ee 


Note: All carburetors on U.S. vehicles come equipped with adjustment 
limiters or limiter stops on the carburetor idle mixture screws. All ad- 
justments to these mixture screws are to be made only within the range 
provided by the limiter devices. In addition, the following procedures 
are intended for general use only. The information given on the Emis- 
sions Control Information label located under the hood is specific for 
your engine and should be followed. 

The instructions given below should be regarded only as tempo- 
rary adjustments. The vehicle should be taken to an auto facility 
equipped with the necessary instruments for adjusting the idle mixture 
as soon as possible after the vehicle is running. At the same time the 
idle mixture is set, the idle speed will also be reset, so your carburetor 
is operating within the range specified on the Emissions Control Infor- 
mation label. 

Note: Al/ necessary adjustments and/or inspection procedures dis- 
cussed in Section 2 of this Chapter should be performed before carbu- 
retor servicing begins. 


Idle speed (preliminary) 

1 Set the fuel mixture screws to the full counterclockwise position 
allowed by the limiter caps. 

2 Back off the idle speed adjusting screw until the throttle bore 
plates are seated in the throttle bore. Some vehicles are equipped with 
either a dashpot or a solenoid-type idle valve to hold the linkage open. 
Make sure these devices are not holding the idle up when making this 
adjustment. 

3. Turn the idle adjusting screw inward until it initially contacts the 
throttle stop. Turn the screw an additional 1-1/2 turns to establish a 
preliminary idle speed adjustment. 


Idle speed (engine running) 
4 Apply the parking brake and block the wheels to prevent move- 
ment. If equipped with an automatic transmission, have an assistant ap- 
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5.3 Typical electric-assisted carburetor choke thermostat (2150 
2-V carburetor choke shown) 


ply the brakes as a further safety precaution during the following proce- 
dures. 

5 Start the engine and allow the engine to achieve normal operating 
temperature. 

6 Ensure that the ignition timing is adjusted properly as described in 
Chapter 5. 

7 Ona vehicle with a manual shift transmission, the idle should be 
adjusted with the transmission in Neutral. On vehicles with automatic 
transmissions, the idle adjustment is made with the transmission in 
DRIVE. 

8 Make sure the choke plate is fully opened. 

9 Make sure the air conditioning is turned off. 

10 Use a tachometer of known accuracy and connect it to the vehi- 
cle according to the manufacturer’s instructions. 

11 Adjust the engine curb .idle rpm to the specifications given on the 
Emissions Control Information label. Make sure the air cleaner is in- 
stalled for this adjustment. 

12 If so equipped, turn the solenoid assembly to obtain the specified 
curb idle rom with the solenoid activated. 

13 Shift the automatic transmission to NEUTRAL. 

14 Disconnect the power to the solenoid lead wire at the electrical 
connector. 

15 Adjust the carburetor throttle stop screw to obtain 500 rpm in 
NEUTRAL. 

16 Connect the solenoid power wire and open the throttle slightly by 
hand. The solenoid plunger should hold the throttle lever in the ex- 
tended position and move the rpm range up. 


Fast idle adjustment 

17 The fast idle adjusting screw is provided to maintain engine idle 
rpm while the choke is operating and the engine has a limited air sup- 
ply during its cold running cycle. As the choke plate moves through its 
range of travel from the closed to the open position, the fast idle cam 
rotates to allow decreasingly slower idie speeds until the normal oper- 
ating temperature and correct curb idle rpm is reached. 

18 Before adjusting the fast idle make sure the curb idle speed is ad- 
justed as previously discussed. 

19 With the engine at normal operating temperature and the 
tachometer attached, manually rotate the fast idle cam until the fast 
idle adjusting screw rests on the specific step of-the cam (see 
Emissions Control Information label for proper step). 

20 Turn the fast idie adjusting screw inward or outward to obtain the 
specified fast idle rpm. 


5 Automatic choke (carburetor) - inspection and adjustment 


Refer to illustrations 5.3 and 5.4 
Note: Choke checking procedures can be found in Chapter 1. 
1 Remove the air cleaner with the engine cold and not running. 
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5.4 Typical automatic hot air and spring actuated choke 
thermostat (4180-C 4-V carburetor shown) - exploded view 


2 __ Rotate the throttle (or have an assistant depress the gas accelera- 
tor to the open position and see if the choke plate shuts tightly in the 
opening of the upper body air horn. With the accelerator held open, 
make sure that the choke plate can be moved freely and that it is not 
hanging up due to deposits of varnish. If the choke plate has excessive 
deposits of varnish, it will have to be either cleaned with a commercial 
spray-on carburetor cleaner or the carburetor will need to be disman- 
tled and overhauled or replaced (see Section 2). A spray-on type car- 
buretor cleaner will remove any surface varnish which may be causing 
sticky or erratic choke plate action. However, care must be used to 
prevent sediment from entering the throttle bores. 

3 Start the vehicle. If equipped with an electric choke, use a volt- 
meter to check that the electric assist on the side of the choke thermo- 
stat housing has voltage (see illustration). Voltage should be con- 
stantly supplied to the temperature sensing switch as long as the 
engine is running. If no voltage is present, check the system circuit to 
determine the problem. 

4 Some automatic chokes will come equipped with a thermostatic 
spring housing which controls the choke action (see illustration). To 
adjust this type of housing, loosen the three clamp screws that attach 
the thermostatic spring housing to the choke housing. The spring 
housing can now be turned to vary the setting on the choke. Set the 
spring housing to the specified mark (see the Emissions Control Infor- 
mation label in the engine compartment) and tighten the retaining 
screws. Do not try to compensate for poor choke operation by varying 
the index setting from the specified spot. tf the choke is not operating 
properly, the spring inside the housing may be worn or broken or other 
problems may exist in the choke system. if this situation exists, the 
spring housing will need to be replaced. 

5 Allow the vehicle to completely cool (at least four hours - preferably 
overnight) and check for proper operation as described in Chapter 1. 


EE eee 
6 Fuel lines and fittings - removal and installation 

———— eee 
Refer to illustrations 6.7a, 6.7b, 6.14, 6.18 and 6.27 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
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PUSH CONNECT 
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N802710-S190 


TUBE 
TYPICAL 6.35mm (1/4 INCH) 
PUSH CONNECT 


fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When you perform any kind of work on the fuel system, 
wear safety glasses and have a Class B type fire extinguisher on hand. 


Carbureted models (low pressure) 


1 The fuel lines of these vehicles are generally made of metal with 
short lengths of rubber hose connecting critical flex points such as the 
tank or fuel pump. The metal fuel lines are retained to the body and 
frame with various clips and brackets. They generally will require no 
service; however, if they are allowed to come loose from their retaining 
brackets they can vibrate and eventually be worn through. If a fuel line 
needs to be replaced, obtain an original equipment factory replace- 
ment, or equivalent. If such a part is not available, it would be best to 
leave this service to a dealership or other repair shop as it requires 
special flaring and crimping tools to fabricate the lines. 

2 _{f ashort section of fuel line is damaged, rubber fuel hose can be 
used to replace it, if it is no longer than 42 inches. Cut a length of fuel 
quality rubber hose longer than the section to be replaced and use a 
tubing cutter to: remove the damaged portion of the metal line. Install 
the rubber fuel line using two hose clamps and check to make sure no 
leaks are present. 

3‘ |f new fuel lines are necessary, they must be cut, formed and 
flared out of fuel system tubing. If you have the equipment to do so, re- 
move the old fuel line from the vehicle and duplicate the bends and 
length of the removed fuel line. 

4 Install the new section of tubing and be careful to install new 
clamps and/or brackets where needed. Make sure the replacement 
tubing is of the same diameter, shape and quality as the original one. 
Make sure all flared ends conform to those on the original fuel line. 
Make sure fuel lines connected to fuel pumps or other fittings are of 
the double flare type. Make sure all metal shavings are removed from 
inside the tubing before installation. 


HAIRPIN CLIP 
N802241-S 


6.7a Push-connect fuel line fittings 
may be held in place with one or 
two different types of clips: the 
hairpin type (top) or the duck bill 
type (bottom) 


B — INSTALL NEW 
O-RINGS — USE 
ONLY SPECIFIED O-RINGS 


A — CLEAN FITTINGS 


C — LUBRICATE WITH D — ASSEMBLE FITTING 
CLEAN ENGINE TOGETHER BY PUSHING 
OIL WITH A SLIGHT TWISTING 
MOTION 


GARTER 
SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 


6.7b The third type of fuel line fitting is the 
spring lock coupling - this fitting uses a 
garter spring to retain the flared end of the 
female fitting 


5 Always check rubber hoses for any signs of leakage or deteriora- 
tion. 

6 Ifa rubber hose needs replacing, it is advisable to also replace the 
clamp. 


Fuel-injected models (high pressure) 

Warning: The fuel system pressure must be relieved before discon- 
necting fuel lines and fittings (see Section 8). 

7 Ford uses three different push connect fitting designs depend- 
ing on size and application. They are the “hairpin” type clip, “duck 
bill” type clip (see illustration) and “spring-lock” coupling (see illus- 
tration). The procedure used for releasing each type of fitting is 
different. The clips should be replaced whenever a fuel line connec- 
tor is disassembled. 


3/8 and 5/16-inch fittings (hairpin clip) 

8  OnEF! models, relieve fuel pressure before disconnecting the fuel 
lines (see Section 8). 

9 _ Inspect the internal portion of the fitting for accumulations of dirt. 
If more than a light coating of dust is present, clean the fitting before 
disassembly. 

10 Some adhesion between the seals in the fitting and the line will 
occur over a period of time. Twist the fitting on the line, then push and 
pull the fitting until it moves freely. 

41. Remove the hairpin clip from the fitting by bending the shipping 
tab down until it clears the body. Then, using nothing but your hands, 
spread each leg about 1/8-inch to disengage the body and push the 
legs through the fitting. Finally, pull lightly on the triangular end of the 
clip and work it clear of the line and fitting. Remember, don’t use any 
tools to perform this part of the procedure. 

12 Grasp the fitting and hose and pull it straight off the line. Warning: 
Do not re-use the original clip in the fitting. A new clip must be used. 

13 Before reinstalling the fitting on the line, wipe the line end with a 
clean cloth. Inspect the inside of the fitting to ensure that it’s free of dirt 
and/or obstructions. 

14 To reinstall the fitting on the line, align them and push the fitting 
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6.14 After the clip is in position, push the two sections of the fuel 
line together until you hear the clip snap into place, 
then try to pull them apart 


into place. When the fitting is engaged, a definite click will be heard. 
Pull on the fitting to ensure that it’s completely engaged (see illustra- 
tion). To install the new clip, insert it into any two adjacent openings in 
the fitting with the triangular portion of the clip pointing away from the 
fitting opening. Using your index finger, push the clip in until the legs 
are locked on the outside of the fitting. 


1/4-inch fittings (duck bill clip) 


15 On EFI models, relieve the fuel pressure before disconnecting the 
fuel lines (See Section 8). 

16 Before attempting to disconnect the fitting, check the visible in- 
ternal portion of the fitting for accumulations of dirt. If more than a light 
coating of dust is evident, clean the fitting before disassembly. 

17 Some adhesion between the seals in the fitting and line will occur 
over a period of time. Twist the fitting on the line, then push and pull 
the fitting until it moves freely. 
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6.18 The duck bill type clip requires a special tool for removal 


18 A special tool is required to disconnect the fitting. To disengage 
the line from the fitting, align the slot in the push connect disassembly 
tool (Ford Tool No. T82L-9500-AH or equivalent tool) with either tab on 
the clip (90-degrees from the slots on the side of the fitting) and insert 
the tool (see illustration). This disengages the duck bill from the line. 
19 Holding the tool and the line with one hand, pull the fitting off. Note: 
Only moderate effort is necessary if the clip is properly disengaged. The 
use of anything other than your hands should not be required. 

20 After disassembly, inspect and clean the line sealing surface. Also 
inspect the inside of the fitting and the line for any internal parts that 
may have been dislodged from the fitting. 

21 ‘The retaining clip will remain on the line. Disengage the clip from 
the line bead to remove it. Do not reuse the retaining clip - install a new 
one! 

22 To reinstall the fitting, align it with the line and push it into place. 
When the fitting is engaged, a definite click will be heard. Pull on the 
fitting to ensure that it’s fully engaged. 

23 Install the new repiacement clip by inserting one of the serrated 
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@ 
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PUSH THE TOOL INTO THE CAGE OPENING 
TO RELEASE THE FEMALE FITTING 
FROM THE GARTER SPRING. 


@ 
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@ 


6.27 This special tool will be needed to disconnect the EFI fuel lines at the fuel rail 
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edges on the duck bill portion into one of the openings. Push on the 
other side until the clip snaps into place. 


3/8, 1/2 and 5/8-inch fittings (spring lock couplings) 
24 The fuel supply and return lines used on EFI engines utilize spring 
jock couplings instead of plastic push connect fittings at the engine 
fuel rail end. The male end of the spring lock coupling, which is girded 
by two O-rings, is inserted into a female flared end engine fitting. The 
coupling is secured by a garter spring which prevents disengagement 
by gripping the flared end of the female fitting. 

25 The fuel feed and return line fittings are not the same diameter. To 
disconnect the 1/2 inch fuel feed line coupling, you will need to obtain 
a spring lock coupling tool D87L-9280-B or its equivalent; for the 3/8 
inch return fitting, use tool D87L-9280-A or its equivalent and for 5/8 
inch fittings, use tool T83P-19623-C or its equivalent (Ford dealers 
may not have these tools on hand, but they are readily available from 
manufactures like Kent-Moore, Snap-on and Mac). 

26 Relieve fuel pressure before disconnecting fuel lines (see Sec- 
tion 8). 

27 To disconnect and reconnect the line, see the accompanying illus- 
trations and follow the information in the captions (see illustration). Al- 
ways use new O-rings whenever you reassemble a spring-lock coupling. 


Plastic fuel lines - general information 

28 The plastic fuel lines used on later models can be damaged by 
torches, welding sparks, grinding and other operations which involve 
heat and high temperatures. Plastic fuel lines must not be repaired with 
hoses and hose clamps. Push connect fittings cannot be repaired ex- 
cept to replace the retaining clips. If the plastic lines, push connect fit- 
tings or steel tube ends become damaged and leak, only approved re- 
placement parts should be used for repairs. 
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7 Fuel pump (mechanical) - general information and check 


Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work ina 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there ’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. When you perform any kind of 
work on the fuel system, wear safety glasses and have a Class B type 
fire extinguisher on hand. 


General information 

4. The fuel pump is bolted to the left front side of the block or timing 
chain cover. It is operated by an eccentric cam on the camshaft which 
provides the up and down movement of the pumps rocker arm. The 
pumps rocker arm pulls the internal diaphragm against its internal 
spring while drawing fuel into the pump chamber. The pumps internal 
spring then applies its pressure against the diaphragm which raises the 
pressure of the fuel in the pump chamber. The fuel exists the pump un- 
der pressure. Check valves in the pump prevent reverse flow. If a prob- 
lem occurs in the fuel pump itself, it will normally either deliver no fuel at 
all or not enough to sustain high engine speeds or loads. Note: When 
an engine develops a lean (fuel starved) condition, the fuel pump is often 
to blame, but the same symptoms will be evident if the carburetor float 
bow! filter is clogged. A lean condition will also occur if the carburetor is 
malfunctioning, the fuel lines and hoses are leaking, kinked or restricted 
or the electrical system is shorting out or malfunctioning. 


General check 
2 Tobe considered operational, the fuel pump must pass both ca- 
pacity and pressure tests. However, before removing a potentially de- 
fective fuel pump verify the following: 

a) Be sure the tank has fuel in it. 


b) Be sure the fuel filter is not plugged. If it hasn’t been changed re- 
cenily, install a new one (see Chapter 1). 

c) Inspect all mechanical connections and rubber hoses from the 
fuel pump to the fuel tank for leaks, kinks and cracks. Repair as 
required. 

d) Inspect the fuel pump diaphragm crimp (the area where the 
stamped steel section is attached to the casting) and the breather 
hole(s) in the casting for evidence of fuel or oil leakage. Replace 
the pump if it’s leaking. 


Output (capacity) test 

3 Remove the air cleaner assembly. 

4 Carefully disconnect the fuel line at the fuel filter inlet. The fuel line 
is pressurized so it’s a good idea to shield your eyes with goggles or 
wrap a shop rag around the fitting when breaking it loose. 

5 Attach a section of rubber fuel hose to the end of the discon- 
nected line with hose clamps and route the end of the hose into an ap- 
proved gasoline container. Disconnect the primary wires from the coil 
to disable the ignition system. Crank the engine over for ten seconds. 
The fuel pump should deliver 1/3-pint of fuel in ten seconds. 

6 If the output is as specified, perform the pressure test below (see 
Step 10). 

7 If the output is less than specified, repeat the test with a remote 
fuel supply. Detach the hose from the fuel pump inlet line and attach a 
separate section of fuel hose to the line with a hose clamp. Route the 
end of the hose into the remote fuel supply (an approved gasoline con- 
tainer at least half full of fuel) and repeat the procedure in Step 5. 

8 If the output is now as specified, the problem is in the fuel supply 
system. This can be a plugged intake filter (part of the fuel gauge send- 
ing unit assembly) or a kinked or blocked fuel supply line from the tank. 
Make the necessary repairs. In addition, on dual tank models, verify 
proper operation of the tank selector valve and switching circuits (see 
Section 11). 

9 If the output is still low, remove the fuel pump and inspect the fuel 
pump lobe on the camshaft and pump operating lever. If in acceptable 
operating condition, replace the fuel pump (see Section 17). 


Pressure test 

10 Connect a fuel pressure gauge (0 to 15 psi) to the carburetor end 
of the line. 

41. Reconnect the wires to the coil and start the engine (it should be 
able to run for over 30 seconds on the fuel in the carburetor bowl). 
Read the pressure after ten seconds. Compare your reading to the 
specified pressure listed in this Chapter’s Specifications. 

12 If pump pressure is not as specified, install a new fuel pump (see 
Section 17). 

43 Reconnect the fuel line and install the air cleaner. 


i 


8 Fuel pressure relief procedure (EFI models) 


i 


Refer to illustrations 8.2 and 8.4 

Warning 1: The fuel supply lines will remain pressurized for long peri- 
ods of time after the engine is shut down. The pressure within the fuel 
system must be relieved before servicing the fuel system. 

Warning 2: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work ina 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. When you perform any kind of 
work on the fuel system, wear safety glasses and have a Class B type 
fire extinguisher on hand. 

1 The “inertia switch,” which shuts off fuel to the engine in the event 
of a collision, affords a simple and convenient means by which fuel 
pressure can be relieved before servicing fuel injection components. 

2 The inertia switch is located under the dash on the firewall, to the 
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8.2 The inertia switch is located on the driver’s side of the 
firewall, to the left of the brake pedal 


left of the brake pedal (see illustration). 

3 Once you've found the switch, start the engine. 

4 With the engine idling, insert a small screwdriver into the slot pro- 
vided and pry the red button up (see illustration). If there’s no button 
provided, disconnect the electrical connector from the inertia switch. 

5 _Let the engine run until it stalls. Crank the engine for a few sec- 
onds after it stalls (to make sure there’s no residual pressure). The fuel 
pressure is now relieved. Warning Although there’s no pressure in the 
fuel system, there is still fuel in the lines, so some fuel may still flow out 
when you disconnect fittings. Observe the fuel Warming at the begin- 
ning of this procedure and wrap shop rags around the connection point 
before disconnecting the lines. 

6 Before beginning work on the fuel system, disconnect the cable 
from the negative terminal of the battery. 

7 After repairs are completed, depress the red button on the inertia 
switch or reconnect the electrical connector. Reconnect the cable to 
the negative terminal of the battery. The fuel pump is now enabled, but 
it may take several seconds of cranking before the engine starts. 


9 Electric fue! pump - general information and check 


Warning The fuel system pressure on EFI models must be relieved be- 
fore disconnecting fuel lines and fittings (see Section 8). Gasoline is ex- 
tremely flammable, so take extra precautions when you work on any 
part of the fuel system. Don’t smoke or allow open flames or bare light 
bulbs near the work area, and don’t work in a garage where a natural 
gas-type appliance (such as a water heater or clothes dryer) with a pilot 
light is present. Since gasoline is carcinogenic, wear latex gloves when 
there’s a possibility of being exposed to fuel, and, if you spill any fuel on 
your skin, rinse it off immediately with soap and water. Mop up any 
spills immediately and do not store fuel-soaked rags where they could 
ignite. When you perform any kind of work on the fuel system, wear 
safety glasses and have a Class B type fire extinguisher on hand. 

Note: Always make sure there is fuel in the tank before assuming the 
fuel pump is defective. 


General information 

1‘ Three electric fuel pump configurations are possible on F-series 
and Bronco vehicles: Early carbureted models equipped with 7.5L 
engines and the “Hot Fuel” option and two different electronic fuel in- 
jection systems depending on the model year. 

2 _Carbureted 7.5L engines with the “Hot Fuel” option use an in-tank 
low pressure fuel pump. A fuel pump relay is controlled by an engine 
oil pressure switch and supplies power through an inertia switch di- 
rectly to the pump only when the engine is running. The pump is ener- 
gized by a separate START circuit during engine cranking. On dual 
tank models, a dash-mounted tank selection switch is required to 
route pump relay power to one or the other in-tank low pressure pump. 
Fuel pressure is maintained by the engine mounted vapor separator. 


RESET BUTTON 
a POSITION FOR 
fot Open SWITCH 


EXTERNAL VIEW 


8.4 To disable the inertia switch and open the electrical circuit to 
the fuel puinp, lift the re-set button up to the open position 


3 Early (prior to 1990) EFI models use a low pressure in-tank 
mounted pump and an externally mounted (on the left side frame rail) 
high pressure in-line pump. The low pressure electric fuel pump pro- 
vides pressurized fuel to the inlet of the high pressure pump. The ex- 
ternally mounted fuel pump is a high pressure unit which increases the 
fuel pressure to operating pressure. The pump has an internal relief 
valve to provide overpressure protection in the event the fuel flow be- 
comes restricted (clogged filter, damaged fuel lines, etc.). The system 
pressure is controlled by a pressure regulator on the fuel rail. The main 
fuel pump relay is controlled by the electronic engine control (EEC) 
system power relay (powers the fuel pump relay control circuit) and the 
EEC computer (energizes the fuel pump relay switch circuit by ground- 
ing control circuit). When energized, the fuel pump relay provides 
power through an inertia switch directly to the high and low pressure 
fuel pumps on single tank models. Dual tank models require three 
pumps (one high, two low pressure) plus a dash-mounted tank selec- 
tion switch to route pump relay power to one or the other in-tank low 
pressure pumps. Power to the high pressure pump is routed identically 
to the single tank models. 

4 Later models (1990 on) utilize an in-tank mounted fuel delivery 
module (FDM). The FDM unit includes a high pressure fuel pump, ven- 
turi jet pump, relief check valves, and a shuttle selector valve all 
housed inside a canister reservoir body. The FDM is mounted at the 
fuel level sender mounting flange with the sending unit and wiring at- 
tached to the pump reservoir body. The system pressure is controlled 
by a pressure regulator on the fuel rail. The main fuel pump relay is 
controlled by the electronic engine control (EEC) system power relay 
(powers the fuel pump relay control circuit) and the EEC computer (en- 
ergizes the fuel pump relay switch circuit by grounding the control cir- 
cuit). When energized, the fuel pump relay provides power through an 
inertia switch directly to the fuel pump. Dual tank models require a 
FDM in each tank plus a dash mounted tank selection switch to route 
pump relay power to one or the ather in-tank fuel pump. 


Operational checks (all models) 

5 An electric fuel pump malfunction will usually result in a loss of 
fuel flow and/or pressure that is often reflected by a corresponding 
drop in performance (or a no-run condition). 

6 Verify pump operation in Start Up mode as follows: 

a) On EFI models, turn the ignition key to ON, but don’t start the en- 

gine. You should hear a brief whirring sound from the pump(s) 
and pressure return noise from the fuel pressure regulator under 
the hood as the fuel pump(s) comes on to pressurize the system 
(it normally lasts about a second). If no sound is noted, proceed to 
Step 7. 
On 7.5L non-EFl models with “Hot Fuel” option, disconnect start 
wire at starter relay (see Chapter 5) and have an assistant hold the 
key in the START position. The in-tank fuel pump should be heard 
running. Reconnect START wire at start relay. If no sound is 
noted, repair the circuit (see Chapter 10). 


b 
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if Power up the fuel pump(s) to run continuously for the engine off 
pressure tests as follows: 

a) On EFI models, locate the diagnostic Data Link Connector (DLC) 
under the hood (see Section 14). Ground the fuel pump terminal 
of the connector. Now the pump noise should be constant. Listen 
specifically for the following: 

1) External high and in-tank low pressure pumps on early EFI 
models. 

2) In-tank FDM pump on late model EFI vehicles. 

3) On dual tank models, switch tanks (key on) and verify opera- 
tion of alternate in-tank pump. 

b) On 7.5L non-EFl models with the “Hot Fuel” option, locate the oil 
pressure switch on the engine and disconnect the electrical con- 
nector. Jumper both red/yellow wires together at the electrical 
connector. Turn the ignition key to the RUN position. Now the 
pump noise should be constant. Listen specifically for the follow- 
ing: 

1) In-tank low pressure pump. 

2) On dual tank models, switch tanks (key on) and verify opera- 
tion of alternate in-tank pump. 

8  OnEFI models, if troubleshooting a no-run condition and Start Up 
mode test fails to power the pump, but the pump works when powered 
as described in Step 7, suspect faulty circuitry from the fuel pump relay 
to the EEC-IV module or a bad EEC module (see Section 15). If the 
pump is still non-functional, perform the following precheck opera- 
tions: 

a) Make sure the inertia switch is in the fuel-pump-enabled position 
(see Section 8). 

b) Check the fuel pump fuse and relay, replace them if unsure or 
their condition (see Section 16). 

c) Check for power at the pump terminals as follows: 

1) Onan external mounted pump, remove the electrical con- 
nector and place voltmeter probes between electrical con- 
nector pins. Ground DLC and check for voltage. 

2) On in-tank pumps, if accessible, remove harness electrical 
connector at the tank. If not accessible, locate harness as 
close to the tank as possible and carefully breakout harness 
wires by removing external protective shielding to reveal 
wires. 

3) Locate pink/black wire on single tank models or red (front 
tank) or brown/white (rear tank) wires on dual tank models as 
applicable. 

4) Place voltmeter probes between indicated colored wires and 
black (GRD) wire. Use electrical connector pins if accessible, 
if not, use probes to penetrate wire insulation at harness 
breakout. Ground DLC (EFI models) or jumper oil pressure 
switch with key on (Hot Fuel) and check for voltage. Don’t 
forget to switch to the applicable tank on dual tank vehicles. 

9 If no voltage is present at the pump, perform circuit checks (see 
Section 15). 

10 If battery voltage is present, replace the pump (see Section 17). 
Note: Some low pressure pump systems use a resistor in the pump cir- 
cuit - voltage in these circuits will be less than battery voltage (about 
11-volts). 


Engine off pressure check (EFI models) 

41. Relieve the fuel pressure (see Section 8). 

42 Connect a fuel pressure gauge (it must be designed for use with 
fuel injection systems and be capable of indicating 100 psi) to the 
Schrader valve on the fuel rail following the instructions included with 
the gauge. Note: The Schrader valve is a small valve, covered by a 
screw-on cap, that operates the same way as a valve core for a tire. 

13 Locate the diagnostic Data Link Connector (DLC) under the hood 
and ground the fuel pump test terminal. 

14 Turn the key to ON, but do not start the engine. The fuel pump 
should run. If it does not, there’s a problem in the fuel pump circuit, or 
the pump is bad. 

15 Observe the reading on the fuel pressure gauge and compare it to 
the Specifications listed in this Chapter. 

16 If the pressure is within Specification, proceed to Step 19. 

17 If the pressure is higher than specified, perform regulator over- 


pressure tests (see Section 10). 
18 If the pressure is lower than specified, proceed as follows: 

a) If the vehicle is an early model EFI (prior to 1990), first check the 
operation of the low pressure pump. If the pump passes the test, 
perform the regulator underpressure tests (see Section 10). 

b) If the vehicle is a later model (1990 and later) perform the regula- 
tor underpressure tests (see Section 10). 


Engine running pressure check (EFI models) 

19 Disconnect the jumper wire from the DLC connector. Start the en- 
gine and allow it to idle. Compare the fuel pressure to this Chapter’s 
Specifications. If pressure is within specifications, proceed to Step 22. 
20 If the fuel pressure was OK during the engine off pressure check, 
but is now too high, perform the following: 

a) With the engine idling, disconnect and plug the vacuum hose 
from the fuel pressure regulator. Warning Stay away from rotating 
engine components! The pressure should rise. Unplug and recon- 
nect the hose - the pressure should drop, returning to about 
where it was before the hose was disconnected. If there is no 
change in pressure when the hose is disconnected, perform the 
demand regulating test (see Section 10). 

21 If the fuel pressure was OK during the engine off pressure check, 
but is now too low, the supply system is probably marginal. Perform 
engine off, regulator underpressure tests with the engine running (see 
Section 10). 


Static pressure leakage check (EFI models) 

22 Turn the ignition key to OFF. Verify that the fuel pressure remains 
within 5 psi of the Specifications for 1 minute after shutting off the en- 
gine. If not, perform the regulator check valve function test (see Sec- 
tion 10). 

23 After all testing is done, relieve the fuel system pressure (see Sec- 
tion 8) and remove the fuel pressure gauge. 


In-tank low pressure pump(s) check 
(EFI models through 1989) 


24 Perform this check when low fuel pressure is observed in engine 
off pressure check (see checks this section). 

25 Although not entirely necessary, as a safety precaution, relieve 
fuel pump pressure (see Section 8). 

26 Raise the vehicle and support it securely on jackstands (front end 
slightly higher than rear). 

27 Locate the single or dual function reservoirs (see Section 17). 
Place a catch pan under the reservoir. 

28 Remove fuel tank supply line from the reservoir (see Section 6). 
Note: On dual tank models, select line of tank that was in use during 
fuel pressure check. 

29 Place the end of the line into a calibrated one quart container. Note: 
If fuel begins to siphon, plug the end until you ‘re ready for the test. 

30 Locate the diagnostic Data Link Connector (DLC) under the hood 
(see Section 14). Ground the fuel pump terminal of the electrical con- 
nector. Don’t forget to reset the inertia switch, if required. Note: Fuel 
will begin to pump. Be ready! 

31 Run the pump for five seconds and measure the volume of fuel 
delivered. If within the values listed in this Chapter’s Specifications, the 
pump is operating as it should. If the volume is significantly low, check 
for restrictions in the supply line from the tank. If none can be found, 
replace the pump (see Section 17). Note: Pump speed and resulting 
volume is very sensitive to voltage. Verify that all connections are clean 
and tight. 

32 On dual tank models, switch tanks (key on) and repeat test on the 
second tank pump and supply line. 


Pressure check (non-EFI 7.5L vehicles with “Hot 
Fuel” option) 

33 Perform and successfully pass operational checks (see checks 
this section). 

34 Remove the air cleaner housing, if not already done. 

35 Detach the fuel line from the carburetor and install a zero to 15 psi 
fuel pressure gauge to the fuel line. 

36 If not already done, locate the oil pressure switch on the engine, 
disconnect the electrical connector and jumper the red/yellow wires 
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together. Turn the key to the RUN position and observe the pressure 
gauge. Compare your results to this Chapter’s Specifications. 

37 If the pressure is correct, turn the key off, remove the jumper wire 
and reconnect the oil pressure switch. Remove the fuel pressure 
gauge and connect the fuel line. 

38 If the pressure is high, perform the following: 

a) Check the fuel vapor separator for restriction. 

b) Check for a pinched or clogged fuel return hose or pipe (see Sec- 
tion 6). 

c) Check for a restricted or faulty selector valve (dual tanks only). 
Perform 6-port selector valve return line mechanical test (see 
Section 11). 

d) Repair restriction and retest. Remove the jumper and reconnect 
the oil pressure switch. Remove the fuel pressure gauge and rein- 
stall the fuel line. 

39 ‘If the pressure is low, perform the following: 

a) Check for a pinched or clogged fuel supply hose or pipe (see 
Section 6). 

b) Check for a clogged fuel filter, replace it if you’re unsure of its 
condition (see Chapter 1). 

c) Check for a restricted or faulty selector valve (dual tanks only). 
Perform 6-port selector valve supply line mechanical test (see 
Section 11 this Chapter. 

d) Repair restriction. If no restriction can be found, replace the fuel 
pump. Retest to verify the repair. Remove the jumper and recon- 
nect the oil pressure switch. Remove the fuel pressure gauge and 
connect the fuel line. 


10 Fuel pressure regulator (EFI) - general information and check 


Refer to illustration 10.1 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When. you perform any kind of work on the fuel system, 
wear Safety glasses and have a Class B type fire extinguisher on hand. 


General information 

1 The purpose of the fuel pressure regulator on EF!l models is to 
maintain a desired fuel pressure under varying engine demands (see il- 
lustration). The fuel pump is designed to provide a constant volume of 
fuel at a rate much greater than the engine can use under the highest de- 
mand conditions. The regulator simply adds a calibrated restriction 
downstream of the injectors which allows a given portion of the fuel sup- 
plied by the pump to return to the tank. The remaining flow provided by 
the pump has no place to go and therefore builds up pressure to the de- 
sired levels. The injectors, when opened, cause the pressure to fall in di- 
rect relation to engine demand (injector on time). To compensate, the 
fuel pressure regulator (actually a fuel flow regulator), will further reduce 
the amount of fuel returning to the tank by increasing the calibrated re- 
striction, thus maintaining a constant fuel pressure at the injectors. The 
regulator uses engine vacuum working against an internal diaphragm 
and spring to set, sense and adjust the amount of restriction in response 
to engine demands. In addition, the regulator also acts as a check valve. 
When pump flow is stopped (vehicle shut off), the regulator will close the 
restriction path completely, cutting off the fuel path back to the tank. 
This traps pressurized fuel between the regulator and the fuel pump re- 
verse flow check valve allowing for quick restarts of the engine. 

2 To operate correctly, the fuel pressure regulator requires an unre- 
stricted flow of fuel from the fuel pump at the designed volume, an 
equally unrestricted path back to the fuel tank and a good vacuum 
supply signal from the intake manifold. Restrictions in fuel delivery or 
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10.1 Cutaway of a typical fuel pressure regulator 


volume will result in underpressure situations. Restrictions in return 
lines downstream of the regulator that are greater than the internal re- 
striction of the regulator will cause an overpressure situation. Lack of a 
good vacuum signal will result in an overpressure situation. 

3 The regulator itself is not immune to failure. Contamination can 
clog the regulator (overpressure), the vacuum diaphragm can leak 
(usually overpressure) or the valve may fail to properly restrict flow (un- 
derpressure). Although sometimes difficult to diagnose, the following 
tests should help to find a defective fuel pressure regulator. 


Overpressure test 
4 Perform this procedure if an engine off fuel pressure test (see 
Section 9) indicates an overpressure situation. If the pressure is higher 
than specified, then the pump is supplying adequate flow but there is 
unwanted restriction being created somewhere between the pressure 
regulator (including the regulator) and the fuel tank (return side). 
5 Relieve fuel line pressure (see Section 8). Don’t forget to reset the 
inertia switch afterwards. 
6 If not already done, install a fuel pressure gauge and prepare the 
vehicle for a fuel pressure test (see Section 9). 
7 Disconnect the fuel return line from the fuel rail on the engine (see 
Section 6). 
8 Install a suitable hose over the end of the fuel rail return line quick 
connect housing and route other end into a suitable fuel catch container. 
9 Activate the fuel pump using the diagnostic link connector (DLC) 
(see Section 14). 
10 Observe the pressure gauge. 
11 If pressure is now within specifications, the problem is a restric- 
tion downstream of the pressure regulator. Check the following: 
a) All EFI models for pinched or clogged fuel return hose or pipe (see 
Section 6). 
b) Early EFI models for blocked single or dual function reservoir re- 
turn ports (see Section 12). 
c) Late EFI models for malfunctioning FDM shuttle valve (see Sec- 
tion 11). 
12 Repair restrictions and retest pressure. Remove the catch hose 
and connect the fuel return line to the fuel rail. Retest pressure, relieve 
fuel pressure and remove pressure check equipment (see Section 9). 
13 If the pressure is still high, replace the pressure regulator (see 
Section 16) and retest. Remove the catch hose and reinstall the fuel re- 
turn line. Retest pressure, relieve pressure and remove the pressure 
check equipment (see Section 9). 


Underpressure test 


14 Perform this procedure if an engine off fuel pressure test (see 
Section 9) indicates an underpressure situation. If the pressure is lower 
than specified, then either the pump is not supplying adequate flow, 
there is a restriction somewhere between the fuel tank (supply side) 
and the fuel rail, or the fuel pressure regulator is faulty. Note: This test 
assumes that the pump(s) operate electrically. If in doubt, perform the 
operational checks (see Section 9). 

15 If not already done, install a fuel pressure gauge and prepare the 
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vehicle for the fuel pressure test (see Section 9). 

16 Activate the fuel pump using the diagnostic link connector (DLC) 
(see Section 14). 

17 Pinch off the fuel return line downstream of the pressure regulator 
and observe the pressure gauge (use a C-clamp over the rubber sec- 
tion of fuel line). . 
18 lf pressure rises substantially, replace the pressure regulator (see 
Section 16) and retest. Relieve pressure and remove the pressure check 
equipment (see Section 9). Note: Release the clamp quickly after observ- 
ing substantial pressure rise to avoid damage to the lines or pump. 

19 If the pressure is still low, the problem is either bad pump(s) or 
supply line restrictions, check the following: 

a) All EF! models for a pinched or clogged fuel supply hose or pipe 
(see Section 6). 

b) All EFl models for a, clogged fuel filter, replace it if you’re unsure 
of its condition (see Section 18). 

c) Early EFI models for a restricted single or dual function reservoir 
supply ports (see Section 12). 

d) Late EFI models, for a FDM reverse flow check valve stuck open 
(dual tanks only). To check, perform regulator check valve func- 
tion test as described in this section. 

e) Leaking fuel injectors. To check, perform regulator check valve 
function test as described in this section. 

20 Repair restrictions and retest pressure. If no restrictions are found 
replace the pump(s) (see Section 17) and retest. Relieve the fuel pres- 
sure and remove the pressure check equipment (see Section 9). 


Demand regulating test 

21 Perform this procedure if an engine running fuel pressure test (see 
Section 9) indicates an overpressure condition, a non-responding con- 
dition or if the engine exhibits signs of a fuel rich condition (black 
smoke, fouled plugs, poor mileage). 

22 Remove vacuum line from the regulator and apply vacuum with a 
hand-held vacuum pump. If vacuum holds, continue test. If vacuum 
leaks, replace the fuel pressure regulator (see Section 16) and perform 
the fuel pressure test (see Section 9) to verify the repair. Relieve fuel 
pressure and remove pressure check equipment (see Section 9). 

23 Install a vacuum gauge on the fuel pressure regulator vacuum 
hose (from the engine). 

24 Start the engine and observe the gauge for presence of vacuum. 
25 If no vacuum signal is received, trace the hose back to the intake 
manifold and repair as required. Note: Some vehicles may be 
equipped with devices which delay vacuum to the regulator during cold 
start conditions until the engine is warm. Retest to verify presence of 
vacuum. If not already done, install the fuel pressure gauge and per- 
form the fuel pressure test (see Section 9) to verify the repair. Relieve 
the fuel pressure and remove the pressure check equipment (see Sec- 
tion 9). 

26 If a vacuum signal is received, replace the regulator (see Sec- 
tion 16) and perform fuel pressure test (see Section 9) to verify the re- 
pair. Relieve the fuel pressure and remove the pressure check equip- 
ment (see Section 9). 


Regulator check valve function test 

27 Perform this procedure if an engine off static pressure test fails 
(see Section 9). This condition can be caused by several items. A faulty 
fuel pressure regulator, leaking fuel injectors or a stuck-open fuel 
pump reverse check valve (or valves in dual tank models equipped 
with FDMs). Isolate the component as follows: 

28 During static leakage test (see Section 9), completely pinch off the 
return line downstream of the regulator (use a C-clamp over a rubber 
section of fuel line). Observe the leakage rate. Note: Pinch the hose af- 
ter the pump has been turned off. 

29 If leakage slows significantly, replace the regulator (see Sec- 
tion 16) and repeat the static test (see Section 9) to verify the repair. 
Relieve the fuel pressure and remove the pressure check equipment 
(see Section 9). 

30° If the leakage rate is still high, during static leakage test (see Sec- 
tion 9) pinch off the supply line on the engine side of the fuel pump(s) 
(use C-clamp over rubber hose). Observe the leakage rate. Note: Pinch 
hose after pump has been turned off. 


31 If leakage slows significantly, replace the pump. Note: This would 
be the external high-pressure pump on early EFI models or the in-tank 
FDM on later EF! models (see Section 17). On later models with dual 
tanks with FDM(s), pinch or plug off the supply line on the individual 
tanks between the tank and the intersecting “T” fitting one at a time to 
isolate which pump is leaking. 

32 If the leakage rate is still high, the problem is probably leaking fuel 
injectors. Specific tests for leaking injectors is beyond the scope of this 
manual, however, a spark plug which indicates a rich mixture after ex- 
tended idle may be an indicator of a leaky injector for that cylinder. For 
fuel rail removal and injector replacement, see Section 16. 


a  — 


141 Dual tank selection valve systems - general information and 
check 
ee  ————— 
Refer to illustrations 11.2, 11.3a, 11.3b, 11.15a, 11.15b, 11.17 and 
11.48 
Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work ina 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When you perform any kind of work on the fuel system, 
wear safety glasses and have a Class B type fire extinguisher on hand. 


Selector valve - general operation 

1 F-series trucks have several unique and specialized fuel supply 
components not typically encountered on standard passenger cars. 
Due to the need to travel extended distances carrying or pulling heavy 
loads, some of the vehicles covered by this manual have options for 
dual fuel tanks. The addition of a second fuel tank requires both a fuel 
tank selector valve to physically switch tank supply lines (and return 
lines on EF! and some carbureted models) and associated selector 
valve contro! switch and circuitry for the driver to operate depending 
on fuel level conditions. In response to the physical switching of the 
fuel tank supply lines, vehicles with electric fuel pumps (one per tank) 
require a corresponding switching of the fuel pump power circuits. In 
addition, fuel level gauge circuits must also be switched so the 
selected tank fuel level is always shown. The selection mechanisms and 
control circuits covered by this manual include the three-port selector 
valve (mechanical fuel pumps with no fuel return line), the six-port se- 
lector valve (mechanical fuel pumps with fuel return jine and 7.5L carbu- 
reted models with electric pump), the dual function reservoir assembly 
(early EFI models) and the shuttle selector valve (late EFI models). 


Three-port selector valve 
2 The three-port selector valve is used on carbureted models 
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CIRCUIT AND COMPONENT CHECKS - FUEL TANK SWITCHING COMPONENTS 


COMPONENT TYPE CHECK EXP VALUE ACTION if not expected value 
6PORTSELECTOR PWR Check FUSE Continuity Replace fuse (RUN) 
SWITCH PWR to selector switch"1 SSc(2) - GRD > 10.5 Volts Service open in harness to Fuse Panel 
(6 pin conn) Switch PWR GRD SSc(5) - GRD <5 ohms Service open in harness GRD 

Harness PWR out cont (front) SSc(1) - SVc(2) <5 ohms Service open in harness 
Switch PWR out (front)*2 SVc(2) - GRD > 10.5 Volts Replace switch 
Harness GRD cont (front) SVc(1) - SSe(4) <5 ohms Service open in harness 
Switch GRD (front)*3 SVc(1) - GRD <5 ohms Replace switch 
Switch GRD (rear)*4 SVc(2) - GRD <5 ohms Replace switch 
Switch PWR out (rear) *5 SVe(1) - GRD > 10.5 Volts Replace switch 

6 PORT SELECTOR Short in Valve motor SV(1) - valve case > 10,000 ohms Replace valve 

VALVE SV(2) - valve case » > 10,000 ohms Replace valve 

Valve motor cont ck 1 “6 SV(1) - SV(2) Open or short Perform ck 2 
Valve motor cont ck 2 *6 SV(2) - SV(1) opposite of ck 1 Replace valve 
Gage switch cont (front) *2, *7 SV(4) - SV(3) <5 ohms Replace valve 
Gage switch cont (rear) “5, *7 Sv(4) - SV(5) <5 ohms Replace valve 
Gage switch short SV(4) - valve case > 10,000 ohms Replace valve 

3 PORT SELECTOR PWR Check FUSE Continuity Replace fuse (RUN) 

SWITCH PWR to selector switch *1 SSc(2) - GRD > 10.5 Volts Service open in harness to Fuse Panel 

Harness PWR out cont (rear) SSe(1) - SVe(+) <5 ohms Service open in harness 
Switch PWR out (rear)*5 SVc(+) - GRD > 10.5 Volts Replace switch 
Harness PWR GRD SVc(-) - GRD <5ohms Service open in harness GRD 

3 PORT SELECTOR Valve PWR test Jump Baitt(+) - SV(+) and Valve should switch Replace valve 

VALVE Jump Batt(-) - SV (-) (Listen for solenoid) 
*1 = keyon 


*2 = Switch connected and in front tank position, key on. 

*3 = Switch connected and in front tank position. 

*4 = Switch connected and in rear tank position. 

*5 = Switch connected and in rear tank position, key on. 

*6 = Place meter probe (+) on SV(1) for ck 1and on SV(2) for check 2. 
*7 = Assumes all selector switch circuits check OK. 

SSc = Selector switch vehicle harness connector. 

SVc = Selector valve vehicle harness connector. 

SV = Selector valve. 

(x) = Connector pin number 


11.3a Fuel tank switching component and circuit check table 


equipped with mechanical fuel pumps with no fuel return line. As its 
name implies, the valve has three ports; two inlet (one each for both 
tank supplies) and one outlet (to the fuel pump) (see illustration). The 
internal port switching is electro-mechanically actuated by voltage 
supplied by the dash mounted control switch. The valve is spring 
loaded so that without a voltage supply from the selector switch, the 
valve will remain in the normally open to the primary (rear) fuel tank po- 
sition and closed to the front tank. When the secondary (front) tank is 
selected with ignition in RUN, voltage is supplied by the valve selector 
switch to the valve. A solenoid within the selector valve energizes and 
pulls the switching valve to open the front tank fuel supply port and 
close the rear. The selector valve is located between the fuel tanks and 
the mechanical fuel pump along the left side frame rail. The selector 
control switch also switches the fuel level gauge circuits to correspond 
with the tank in use. Tank switching versus gauge conflicts can occur 
under certain failure mode conditions. 


Circuit checks 


3 See the component check table and circuit diagrams/continuity 
tables (see illustrations). Note: Review the circuit check guidelines 
outlined in section 15 as they apply to this procedure. 


Mechanical checks 


4 If electrical problems are suspected, perform circuit checks prior 
to proceeding. 

5 Raise the vehicle and support it securely on jackstands, if 
necessary, to gain access to the selector valve. 

6 Locate the selector valve. Identify and mark all fuel lines by posi- 
tion on valve. 

7 Place a catch pan under the valve to catch fuel and detach all 
lines from valve. Plug the lines to prevent leakage. 

8 Apply 3 to 5 psi air pressure to rear tank supply port and feel 
pump port for unrestricted flow. Block pump port and feel front tank 
supply port for completely restricted flow. Warning: Prior to applying 
initial air pressure, place a rag over the pump port to catch residual fuel 
as it is blown out of the valve. Remove the rag and place it in a fireproof 
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11.3b Schematic for the 3-port selector valve and switch 


container before continuing. 

9 Verify that all spilled fuel has been removed from the area and the 
valve is dry. 

10 Turn the ignition to the RUN position and move the switch to the 
front tank position. Warning: The valve is powered, so don’t disconnect 
the electrical connector, as a spark could occur and cause a fire. 

11 Apply 3 to 5 psi air pressure to the front tank supply port and feel 
the pump port for unrestricted flow. Block the pump port and feel the 
rear tank supply port for completely restricted flow. 

12 If the valve passes the tests, turn the ignition off and connect the 
fuel lines. 

13 If any tests fail, replace the selector valve (see Section 16). 
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11.15a Location of the early (upright mounted) 6-port tank 
selector valve along the left frame rail 


Six-port selector valve 


14 The six-port selector valve is used on carbureted models 
equipped with mechanical or electric fuel pumps with a separate fuel 
return-to-tank line. The use of return line systems helps maintain con- 
stant pressure at the carburetor and due to the continual circulation, 
reduces fuel temperature buildup which leads to unwanted fuel vapor- 
ization upon entry to the carburetor float bowl. 

15 Due to the requirement to return unused fuel back to the tank, the 
valve uses six ports, two supply inputs (one from each tank), one 
supply outlet (to engine), one return inlet (from engine) and two return 
outlets (one to each tank) (see illustrations). The internal port switching 
is of rotary design and is driven by a small motor inside the valve as- 
sembly. Switching tanks is accomplished by supplying the motor volt- 
age through the dash-mounted selector control switch. Switching to 
an alternate tank reverses voltage polarity to the motor which causes 
the motor to rotate to the opposite position, switching the tank supply 
and return lines in the process. 

16 Due to potential problems associated with the fuel level gauge 
switching being accomplished by the selector control switch, six port 
valves utilize internal switching of the gauge circuits. This arrangement 
guarantees that gauge switching can only occur upon successful 
switching of the tank ports. 


Circuit checks 


17 Refer to the component check table (see illustration 11.3) and the 
accompanying schematic (see illustration on next page). Note: Review 
the circuit check guidelines outlined in section 15 as they apply to this 
procedure. 


Mechanical checks 

18 If electrical problems are suspected, perform circuit checks prior 
to proceeding. 

19 Disconnect the negative battery cable. Raise the vehicle and sup- 
port it securely on jackstands, if necessary, to gain access to the se- 
lector valve. 

20 If the fuel lines have been recently removed, the problem may be 
due to improper line installation. Verify correct location of the lines on 
each port before proceeding. 

21 Locate the selector valve. Identify and mark all fuel lines by posi- 
tion on the valve. Note: Tank return and engine return lines are all con- 
nected to the same port manifold with the tank supply and pump sup- 
ply lines connected to the adjacent port manifold. 

22 Place a catch pan under the valve to catch spilled fuel and re- 
move all lines from the valve. Plug the tank supply lines. Verify that all 
spilled fuel has been removed from the area. 

23 Connect the negative battery cable, turn the ignition to RUN and 
switch to the rear tank. Turn the ignition off and disconnect the nega- 
tive battery cable again. 

24 Apply 3 to 5 psi air pressure to the rear tank supply port and feel 
the pump port for unrestricted flow. Block the pump port and feel the 
front tank supply port for completely restricted flow. Warning: Prior to 
applying initial air pressure, place a rag over the pump port to catch 
residual fuel as it is blown out of the valve. Remove the rag and place it 
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11.17 Schematic for the 6-port selector valve and switch 


in a fireproof container before continuing with test. 

25 Apply 3 to 5 psi air pressure to the rear tank return port and feel 
the engine return port for unrestricted flow. Block the engine return 
port and feel the front tank return port for completely restricted flow. 
Warning: Prior to applying initial air pressure, place a rag over the 
pump port to catch residual fuel as it is blown out of the valve. Remove 
the rag and place it in a fireproof container before continuing with the 
test. 

26 Verify that all spilled fuel has been removed from the area. 

27 Connect the negative battery cable, turn the ignition to the RUN 
position and switch the tank to the front tank position. Turn the ignition 
off and disconnect the negative battery cable again. 

28 Apply 3 to 5 psi air pressure to the front tank supply port and feel 
the pump port for unrestricted flow. Block the pump port and feel the 
rear tank supply port for completely restricted flow. 

29 Apply 3 to 5 psi air pressure to the front tank return port and feel 
the engine return port for unrestricted flow. Block the engine return 
port and feel the rear tank return port for completely restricted flow. 
30 {If the valve passes the tests, reinstall the fuel lines. 

31 If any tests fail, replace the selector valve (see Section 16). 


Dual function reservoir 

32 The dual function reservoir is used on early EFI vehicles using in- 
tank low pressure and external high pressure fuel pumps and optional 
dual tanks. Special internal valving within the unit provides mechanical 
(non-electrical) switching of fuel tank supply and return lines. The unit 
uses six ports, two supply inputs (one from each tank), one supply out- 
let (to high pressure fuel pump), one return inlet (from fuel pressure 
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11.48 Later model EFI! in-tank Fuel Delivery Module (FDM) 


regulator) and two return outlets (one to each tank). The unit is located 
between the low pressure and high pressure pumps against the left 
side frame rail. The pressure created by the selected in-tank pump is 
sensed by the internal valve mechanism which responds by automati- 
cally switching to provide the proper supply and return port connec- 
tions within the reservoir. 

33 Operation of the dual function reservoir is totally mechanical in 
nature with no electrical circuitry involved. Tank switching is com- 
pletely dependent on proper low pressure pump selection and pres- 
sure (one pump in each tank) to operate the switch valving .Tank 
(actually low pressure pump) selection is accomplished by the dash- 
mounted tank selection switch. Since the unit is non-serviceable, if a 
tank switching problem is found, the reservoir assembly must be re- 
placed. 

34 Gauge switching is accomplished by the tank (actually the pump) 
selection switch. Tank switching versus gauge conflicts can occur un- 
der certain failure mode conditions. 


Circuit checks 
35 No circuit checks are required. 


Mechanical checks 


Warning: Prior to applying initial test air pressure, drain the reservoir of 
reserve fuel as outlined in Step 47. Caution: The reservoir requires a 
minimum of 2 psi to switch ports and pressures over 5 psi can damage 
the switching diaphragm. Therefore, verify that only 3 to 5 psi is used 
for pressure tests. 

36 Relieve the fuel pressure before proceeding (see Section 8). 

37 Disconnect the negative battery cable. Raise the vehicle and sup- 
port it securely on jackstands, if necessary, to gain access to reservoir. 
38 If the fuel lines have been recently removed, the problem may be 
due to improper line installation. Verify correct location of the lines on 
each port before proceeding. 

39 Identify and mark all fuel lines by position on reservoir. Note: Up- 
per rear (side by side) ports are the front tank supply and return lines. 
Lower rear (side by side) ports are the rear tank supply and return lines. 
40 Place acatch pan under the reservoir to catch spilled fuel and de- 
tach all lines from the valve (see Section 6). Plug the tank supply lines. 
41 Drain the reservoir of reserve fuel by placing one end of a short 
length of hose over the high pressure pump supply port and the other 
end into an approved fuel container. Apply 3 to 5 psi air pressure to 
both tank supply ports to force fuel out of the reservoir. 

42 Block the pump supply port with your finger and apply 3 to 5 psi 
air pressure to the rear tank supply port to reset the valves, then feel 
the front tank supply port for completely restricted flow. Unblock the 
engine port and feel for unrestricted flow from the rear tank supply 
port. Warning: Prior to applying initial air pressure, verify reservoir is 


TUBE 
ASSEMBLY 


Pr TUBE 
Ly ASSEMBLY 


ee 
os 
- 


FRONT OF VEHICLE SHIELD 


RESERVOIR 


12.1 Location of single function reservoir assembly along left 
frame rail - note routing of fuel lines to ports (farthest from 
frame are supply lines, closest to frame are return lines) 


without reserve fuel. 

43 Apply 3 to 5 psi air pressure to the engine return port and feel the 
rear tank return port for unrestricted flow. Block the rear tank return 
port and feel the front tank return port for completely restricted flow. 
Warning: Prior to applying initial air pressure, verify the reservoir is 
without reserve fuel. 

44 Block the pump supply port with your finger and apply 3 to 5 psi air 
pressure to the front tank supply port to reset the valve. Feel the rear 
tank supply port for completely restricted flow. Unblock the engine port 
and feel the port for unrestricted flow from the front tank supply port. 

45 Apply 3 to 5 psi air pressure to the engine return port and feel the 
front tank return port for unrestricted flow. Block the front tank return 
port and feel the rear tank return port for completely restricted flow. 

46 If the valve passes the tests, reconnect the fuel lines. 

47 If any tests fail, replace the dual function reservoir (see Section 16). 


Shuttle selector valve 


48 Late model EFI vehicles incorporate an in-tank Fuel Delivery Mod- 
ule (FDM). In dual tank applications, each tank receives an FDM. The 
Module combines the functions of several previously separate compo- 
nents into a single unit, including the shuttle selector valve (see illus- 
tration). The shuttie selector valve in each FDM normally prevents re- 
turn of unused fuel to its tank unless its FDM pump is energized. The 
pressure created by the selected pump opens the shuttle valve allow- 
ing fuel to return back to the tank. This system guarantees that unused 
fuel always returns to the tank from which it was pumped, thus avoid- 
ing tank overfill conditions. The new design allows for a much more 
simplified external fuel delivery system. 

49 Tank selection is determined by which in-tank FDM is energized 
by the dash mounted tank (actually pump) selection switch. Since the 
FDM is non-serviceable, if a fuel return problem is found, the applica- 
ble FDM must be replaced. 

50 Gauge switching is accomplished by the tank (actually the pump) 
selection switch. Tank switching versus gauge conflicts can occur un- 
der certain failure mode conditions. 


Checks 


51 There is no specific test for the shuttle selector valve portion of 
the FDM. If tank overfilling or cross filling is experienced, the overfilled 
tank’s FDM probably has a stuck open shuttle valve. If excessively 
high fuel pressure is experienced, suspect a stuck-closed shuttle valve 
in the selected FDM exhibiting the symptom. For FDM replacement, 
see Section 17. 


———————— 

12 Fuel supply reservoirs (EFI vehicles only) - general 
information and check 

———_—————e EEE eee 

Refer to illustrations 12.1 and 12.13 

Warning: Gasoline is extremely flammable, so take extra precautions 

when you work on any part of the fuel system. Don’t smoke or allow 
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12.13 Location of dual function reservoir assembly along left 
frame rail - note routings of fuel lines to ports (Upper lines 
are front tank, lower lines are rear tank, farthest from frame 
are supply lines, closest to frame are return lines) 


open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When you perform any kind of work on the. fuel system, 
wear safety glasses and have a Class B type fire extinguisher.on hand. 

The models covered by this manual have several unique and spe- 
cialized fuel supply components not typically encountered on standard 
passenger cars. They are often subjected to extreme maneuvers and 
steep attitudes with low tank fill levels. On carbureted models, fuel in 
the bowl can sustain engine requirements if the fuel pick-up in the tank 
becomes temporarily uncovered (draws air instead of fuel). On the 
other hand, fuel-injected models cannot tolerate this condition. There- 
fore, fuel-injected models are equipped with a fuel reservoir system to 
guarantee a constant 'supply of fuel to the high pressure pump under 
any condition. This avoids a potentially dangerous stall condition dur- 
ing precarious maneuvers. Three such systems have been used: The 
single and dual function reservoir (early fuel-injected models) and the 
Fuel Delivery Module (later fuel-injected models). 


Single function reservoir 
1. The single function reservoir is used on early fuel-injected models 
equipped with low and high pressure fuel pumps and a single fuel tank. 
The reservoir is mounted on the inboard side of the right side frame rail 
approximately mid-vehicle (see illustration). The reservoir is inserted 
between the in-tank low pressure pump fuel supply and return lines 
and the high pressure pump inlet and return lines. Under normal condi- 
tions, fuel flows from the low pressure pump through the reservoir to 
_the high pressure pump then to the EFI system. Excess fuel not 
‘required by the engine enters the fuel return line and flows back 
through the reservoir to the fuel tank. If the low pressure pump cannot 
supply a sufficient quantity of fuel (such as when fuel pick-up in the 
tank becomes temporarily uncovered), the high pressure pump draws 
fuel from the reservoir supply and continues to supply the engine with 
an uninterrupted flow of pressurized fuel. 
2 The single function reservoir is a relatively simple component and 
is not serviceable. Most attention to the unit will be as a result of trou- 
bleshooting a fuel pressure (high or low) problem or volume problem as 
outlined in section 9. Therefore, only those checks necessary to ab- 
solve the reservoir of any related fuel supply problems will be ad- 
dressed. If a problem is found, the reservoir assembly must be re- 


placed. 


Fuel blockage check 
3. Raise the vehicle and place securely on jackstands. Note: Aajust 


the stands so the front end is slightly higher than the rear to reduce the 
tendency for fuel to siphon after lines are disconnected. 

4 Verify the low pressure pump is operational and adequate fuel is 
in the tank (see Section 9). 

5 _ Relieve the fuel system pressure (see Section 8). Remove the out- 
let lines from the reservoir (the lines going forward to the high pressure 
pump) and the rear return line (small diameter line going back to tank). 
Place a suitable container under the lines to catch fuel. 

6 Connect the outlet ports together using a short piece of fuel hose 
and small clamps (do not kink the hose). Connect a second hose over 
the reservoir rear return line port and place the loose end into a cali- 
brated one quart container. 

7 Disconnect the high pressure pump electrical connector. 

8 Run the low pressure pump for 5 (five) seconds (see Section 9) 
and measure the volume of fuel that is expelled from the reservoir. 

9 If the volume is six ounces or more, the reservoir is not restricting 
flow and can be considered operational - no further diagnosis is re- 
quired. 

10 If the volume is low, unscrew the reservoir lower housing and 
clean the filter. Replace the housing and repeat the test. 

11. If the volume is still low, perform the low pressure pump tests to 
verify adequate supply to the reservoir and repair any problems before 
continuing (see Section 9). If pump repair was required, repeat the 
reservoir output volume test. 

12 If the low pressure pump test passes and the reservoir output vol- 
ume test is low, the reservoir is blocked and must be replaced (see 
Section 16). 


Dual function reservoir 

13 The dual function reservoir is used on early EFI vehicles with low 
and high pressure fuel pumps and optional dual tanks (see illustra- 
tion). As its name implies, the reservoir has two distinct functions. The 
dual reservoir performs the same functions as the single function unit 
described above. In addition, special internal valving within the unit 
provides mechanical (non-electrical) switching of fuel tank supply and 
return lines. Due to the switching capability, problems associated with 
the dual function reservoir can be more difficult to diagnose. However, 
most attention to the unit will probably be as a result of troubleshoot- 
ing.a fuel pressure (high or low) problem or volume problem as outlined 
in section 9. Therefore, only those checks necessary to absolve the 
reservoir of any related fuel pressure problems will be addressed in 
this section. Tank switching problems are addressed in‘Section 11. As 
with the single reservoir, if a problem is found, the reservoir assembly 
must be replaced. 


Fuel blockage test 
14 Perform operations as described for single function reservoirs 
with the following exceptions: 
a) Make sure both tanks havc an adequate supply of fuel. 
b) Remove both rear return lines (small diameter lines going back to 
tank) (see Section 6). 
c) Connect hoses over both reservoir rear return line ports and place 
loose ends into separate calibrated one quart containers. : 
d) Check the volume through both reservoir passages by switching 
the tanks at the dash switch and repeating the test. 
e) If necessary, perform the low pressure pump tests for both in- 
tank pumps (see Section 9). 


Fuel Delivery Module 

15 Later fuel-injected models incorporate an in-tank Fuel Delivery 
Module. The Module combines the functions of several previously sep- 
arate components into a single unit. Included is an integral reservoir 
and venturi jet system which performs the same function as the exter- 
nally mounted reservoir units. The new design allows for a much more 
simplified external fuel delivery system. 


Fuel blockage test 

46 There is no specific test for the reservoir portion of the FDM. Ac- 
ceptable performance during fuel pump pressure tests is sufficient evi- 
dence of reservoir operation (see Section 9). 
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14.3a On early fuel-injected models, the 
EEC-IV self-test (STI) connector (arrow) is 
on the driver’s side of the engine 
compartment, behind the air cleaner 
housing (1989 model shown) 


13 Electronic Fuel Injection (EFI) systems - general information 


The EFI system used on F-series and Bronco vehicles is a multi- 
port, fuel injection system. Fuel is metered into the intake air stream in 
accordance with engine demand through individual (one for each cylin- 
der) injectors mounted on an intake manifold. An on-board computer 
(EEC-IV) accepts information from various engine sensors to determine 
the required fuel flow rate necessary to maintain a prescribed fuel/air 
mixture throughout the entire engine operational range. The computer 
then sends a command to the injectors to meter the required amount 
of fuel. 

Early EFI fuel delivery subsystem consists of a low pressure in- 
tank fuel pump, a fuel filter/reservoir, and a high pressure chassis 
mounted electric fuel pump, which delivers fuel from the tank through 
a 20 micron filter to the fuel charging manifold assembly. Beginning 
in 1990, a single high-pressure pump mounted in the fuel tank (FDM) 
was incorporated and is now standard. The fuel charging manifold 
supplies the pressurized fuel directly to the electrically actuated fuel in- 
jectors mounted directly above each of the intake ports. The fuel 
charging manifold also incorporates a fuel pressure regulator which 
maintains a constant fuel pressure to the injectors in response to en- 
gine demand (fuel delivery). The pressure regulator uses the engine 
manifold vacuum to sense engine demand. Excess fuel supplied by the 
pump, but not required by the engine, passes through the regulator 
and returns to the tank through a fuel return line. 

The amount of air entering the engine through the throttle body is 
determined by the EEC-IV computer by measuring both manifold 
pressure (MAP sensor) and throttle position (TP sensor). Additional ad- 
justments are made by measuring air temperature (ACT or IAT sen- 
sors), engine coolant temperature (ECT sensor), unburned oxygen in 
the exhaust manifold or pipe (HO2S or HGEO sensor), position of EGR 
valve (EVP sensor) and vehicle speed (VSS or TSS sensor). The com- 
puter receives these and other sensor inputs and uses the information 
to compute the required fuel flow rate necessary to sustain the fuel/air 
mixture required for the given engine operating condition. The proces- 
sor converts this calculation into injector turn on and off signals and 
commands the injectors at the appropriate moment. One bank of four 
injectors is energized simultaneously, once every crankshaft revolu- 
tion, followed by the second bank of injectors during the next crank- 
shaft revolution. The injectors, when energized, spray the predeter- 
mined quantity of fuel into the intake air stream. 

The air throttle body assembly controls airflow to the engine 
through two circuits. The throttle body assembly can have either a sin- 
gle bore or dual bores with a conventional throttle cable-actuated but- 
terfly-type valve controlling airflow during most conditions. An air by- 
pass channel around the throttle plate, through which both cold and 
warm engine idle air flows, is regulated by an air bypass valve assem- 
bly, or Idle Air Control (IAC) valve mounted on the air intake manifold. 


14.3b Location of a later model EEC-IV 
self test (STI) and DLC connectors at 
rearmost left fender apron - remove the 
connector dust cover to gain access to 
the pins 
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14.3c To test the fuel pump on EFI | 
models, hotwire the circuit by jumping the 
fuel pump test terminal (FP lead) of the 
DLC connector to a good ground source 
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The valve assembly is an electro-mechanical device controlled by the 
EEC-IV computer. 

The air intake manifold is a two-piece aluminum casting which 
provides mounting flanges for the air throttle body assembly, fuel rail, 
accelerator contro! cable brackets, EGR valve, and air bypass valve. 
Vacuum taps are provided to support various engine accessories and 
crankcase ventilation. Machined pockets in the lower intake manifold 
angle the injectors so they spray fuel immediately in front of each in- 
take valve. 


14 Fuel systems - trouble codes and self tests (EEC-IV) 
Refer to illustrations 14.3a, 14.3b, 14.3c, 14.11a, 14.11b and 14.43 


Trouble codes - general information 

1 EEC controlled fuel injection is a complicated electromechanical 
system. As with any such system, problem diagnosis would be very 
difficult. With this in mind, the designers of the EEC-IV systems incor- 
porated a seif-testing and self-diagnosing feature into the system. At 
start-up and during normal operation, most of the main functions and 
sensors of the system are being constantly monitored for proper oper- 
ation. lf a function or component fails to respond or operate within de- 
sign limits, several things automatically happen depending on the 
severity of the problem. First, a specific trouble code (Diagnostic 
Trouble Code, or DTC) indicating the nature of the problem is gener- 
ated and stored in the EEC memory. Second, the EEC-IV will light up 
the dash-mounted “check engine” or “service engine” indicator light. 
The light wii stay illuminated as long as the problem still exists. Third, if 
the problem is small (such as an out-of-limit sensor), the EEC-IV will 
automatically replace the erroneous input of the failed sensor with a 
pre-programmed value to maintain the vehicle in an almost normal op- 
erational state. If the problem is bad enough to cause a non-opera- 
tional condition, the EEC-IV will switch to another alternate mode, al- 
lowing only very limited operation so the vehicle can get to a repair 
facility. In either case, the fuel injection system will need servicing. 

2 __ The stored trouble codes can be retrieved to aid the technician in 
troubleshooting many EFI problems. The following section is intended 
to give the reader the ability to retrieve and interpret trouble codes ap- 
plicable to the electronic fuel injection system. Although a great help, 
trouble codes are still only guides to problem areas. Therefore, compo- 
nent checks are included to further aid the reader in locating the exact 
cause of the problem. 


DLC (diagnostic link connector) and STI (self- 
test input) connector | 


3 To take advantage of the diagnostic features of the EEC-IV sys- 
tem, some means to communicate with the EEC-IV module (also 
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14.114 To read any stored trouble codes, connect a voltmeter to 
the self-test connector as shown, then connect a jumper wire 
between the self-test input and pin 2 on the larger connector - 

turn the ignition On and watch the voltmeter needle 


i  — 


known as the PCM) must be possible. The Diagnostic Link Connector 
(DLC) and the Setf-Test Input (ST!) connector provides this ability. The 
DLC and the ST) are located in the engine compartment adjacent to 
one another (see illustrations) and provide many functions. For dealer 
service departments with special test equipment, the DLC connector 
allows two-way communications between the test equipment and the 
EEC-IV module. For the home technician, both electrical connectors 
serie a useful purpose as follows: 

a) The DLC allows manual override of fuel pump electronic contro! 
for test purposes by grounding the fuel pump lead (see illustra- 
tion) vith ignition in the RUN position. 

b) Both electrical connectors used in conjunction allow the techni- 
cian to initiate systems setf-tests by jumping the STI lead to SIG 
RIN (signal return) lead on the DLC (see Activating self-test in this 
FPAION). 


Types of codes 

4 Codes are retrieved as part of a specific self test. Two types of 
self tests are initiated by the technician and one occurs continuously 
during vehicle operation. In addition, there are three main types of 
codes depending on the test conditions present at the time of retrieval. 
5 The Key On Engine Off (KOEO) self test is initiated by the 
technician. This type of functional test ohly detects faults present at 
the time of and under the conditions of the test. Because the engine is 
not running, actual operating conditions are not produced and certain 
dynamic tests cannot be performed. But it’s a good general health 
check. The codes retrieved after the test is complete are called KOEO 
CUES. 

6 The Engine Running (R) self test is also initiated by the technician. 
Again, this functional test can only detect faults present at the time of 
the test. However, actual running conditions allow for tests which 
could not be done in the KOEO mode. The codes produced by this test 
are known as (Rj codes. 

7 Continuous memory codes (C) are stored as a result of failures 
which have occurred over the last 40 to 80 driving cycles. These codes 
are particularty valuable when trying to solve an intermittent problem 
(one that won’t show up during KOEO or Running tests). In addition, 
continuous seif-tests perform checks not possible with the other types. 
such as vehicle speed sensing and shift point problems. The codes re- 
trieved from continuous memory are called continuous codes. 


Activating self-test 
8 To activate either the KOEO or Engine Running self test perform 
the following: 


seinen y 


14.11b Here’s what the self-test 


jooks like in action 


9 Verify that the vehicle has been property prepared for the test (see 
Steps 16 through 26). 

40 Locate DLC and STI connections in the engine compartment (see 
iNustrations 14.3a and 14.3b). 

11 Jumper the STI connector lead to the SIG RTN lead on the DLC 
(see illustrations). 

42 Turn the ignition to the RUN position. 

13. Trouble codes will “flash out” on the “CHECK ENGINE” or “SER- 
VICE ENGINE SOON” dash warning lights. If you have hooked up a 
yottmeter as shown, the needle on the voltmeter will indicate the digits 
of the trouble code in sweeps of the needle. 

14. Record all codes displayed. 


Code “flash out” format 

15 Codes are displayed (flashed) through the dash mounted “CHECK 
ENGINE” or “SERVICE ENGINE SOON” light. Regardless of the test 
conditions, code message format is the same. Codes are either of two 
or three digit format. A single digit number is represented by the num- 
ber of flashes. For example, a single digit three (3) will be shown as 
three flashes. Multi-digit codes are linked by a two second separator 
pause. For example, the two digit code 23 will be shown as two quick 
flashes, a two second pause, then three quick flashes. Three digit 
codes are presented in the same fashion. When more than one code is 
present, each complete code is separated by a four second delay. 


Test procedure 


Perform visual check as follows: 

16 Inspect the air cleaner and ducting. 

17 Check all vacuum hoses for leaks, blockage and proper installation. 
48 Check the EEC-IV system component harness and electrical 
connectors for bent or broken pins, contamination, cuts, shorting, etc. 
49 Check the EEC-IV processor, sensors and actuators for physical 
damage. 

20 Check the engine coolant. 

21 Make any necessary repairs before continuing with the test. 


Prepare for the test 

22 Apply the parking brake. 

23 Place the transmission in PARK (automatic) or NEUTRAL (manual). 
24 Block the wheels. 

25 Tum off all electrical loads. 


Initiate a KOEO test 


26 Start the engine and warm it up to operating temperature. 

27 Turn the engine off and wait 10 seconds. 

28 Begin the test (see illustrations 14.11a and 14.11b) and record all 
codes displayed. Identify these codes as KOEO for later reference. 
Note: Do not disconnect the jumper wires (terminate the test) at this 
time - to do so will erase all continuous codes stored in memory. 

29 Watch for a six-to-nine second pause followed by a quick fiash 
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SENSOR / CODES FAILURE DESCRIPTION 
ECT 
1 .(or) Sensor signal out-of-normal range 


51 (0,c), 118(0,c) 
61 (oc), 117(0,c) 
116 (0,r) 

ACT or IAT 

24 (0,1) 

54 (0,c), 113 (0,c) 
64 {0,c), 112 (0,c) 
114 (0,n 

KS 

25 (r) 225 (r) 

TP 

23 (0,r,c) 

53 (0,c), 123 (0,c) 
63 (0,c),122 (0,c) 
121 (0,1) 

73 (r) 167 () 


Sensor signal above maximum limit (possible open) 
Sensor signal below minimum limit (possible short) 
Sensor signal higher or lower than expected under conditions 


Sensor signal out-of-normal range 

Sensor signal above maximum limit (possible open) 

Sensor signal below minimum (possible short) 

Sensor signal higher or iower than expected under conditions 


No response or little change during dynamic response tests 


Sensor signal out-of-normal range 

Sensor signal above maximum limit (possible open) 

Sensor signal below minimum (possible short) 

Sensor signal higher or lower then expected under conditions 
No response or little change during dynamic response tests 


MAP 

22 (0,r,C) Sensor signal out-of-normal range 

126 (0,r,c) Sensor signal higher or lower than expected under conditions 
72 (1,129 (r) No response or little change during dynamic response tests 
81 (c),128 (c) No or little response during normal driving (possible vac loss) 
HO2S 


41 (),172 (9,176 (c) 
42 (r) 173 (1,177 (c) 
41 (c,) 144(c) 

IAC (BPA) ISC 

12 (), 411 () 

13 (rf), 412 (4 

Fuel Pump 
87 (0,c), 556 (0,c) Fuel pump circuit failure 

95 (0,c), 542 (0 c) Fuel pump circuit failure - PCM to GRD 
96 (0,c), 543 (0 c) Fuel pump circuit failure - Batt to PCM 
EEC-IV System 

11 (orc), 111 lo.r,c) 
19 (0), 513 (0) 


System indicates lean 
System indicates rich 
No sensor switching detected 


System pass 
PCM internal voltage failure 


Cannot control high idle check speed during self-test 
Cannot control low idle check speed during self-test 


98 (r) 998 (r) Hard fault present, PCM in back-up eM mode 
511 (0) PCM memory failure (ROM) 
512 (0) PCM Memory failure (KAM) 


Self-Test Procedure 
74 (r), 536 (r) 


Brake on/off test not performed during eng running test (or circuit open) 


77 (r) General operator error during eng running dynamic response test 
522 (0) Vehicle not in PARK or Neutral during KOEO test 
539 (0) A/C or defrost on during KOEO test 


Note: (0) = KOEO test codes, (r) = Engine Running Test codes, (c) = Continuous codes 


14.43 EEC-IV trouble code (DTC) component chart 


(or needle sweep, if you’re using a voltmeter). This indicates that KOEO 
codes are completed and that the continuous codes are about to be 
flashed. 


Continuous codes 


30 Continuous codes are flashed automatically after the completion 
of KOEO codes. Continuous codes follow the last KOEO code by a six- 
to-nine second pause, a quick flash, and another six-to-nine second 
pause. So be ready. | 

31 Record all codes displayed. Identify these codes as continuous 
codes. 

32 Turn key off and remove jumper. 


Initiate an Engine Running test 

33 Start engine and run at 2000 rpm for two minutes to warm sensors. 
34 Turn engine off and wait 10 seconds. 

35 Activate self test. 


36 Start engine and let idle. 

37 Watch for Engine Identification code (ID code). It will be three 
flashes for six cylinder engines and four flashes for eight cylinder 
engines. 

38 If your vehicle is equipped with an E40D transmission, depress 
and release the brake pedal immediately after the ID code. This tests 
the brake on/off switch. 

39 If your vehicle is equipped with a power steering pressure sensor 
(4.9 and.5.0L 1987 through 1990 and 1993 5.0L without E4OD), turn 
the steering wheel at least a half turn and return immediately after the 
ID code (or after the brake test on vehicles so equipped). 

40 Next, watch for a single quick flash. If it occurs, step on the throttle 
and perform a brief wide open throttle test. Note: Do not perform the test 
unless the signal to do so is given, as some models do not use this test. 
41 Now the trouble codes will be flashed. Record all codes dis- 
played. Identify these codes as engine running codes. 

42 Turn off the key and remove the jumper wire. 
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GENERAL EEC-IV POWER AND GROUND CHECKS 


CHECK 1 BATTERY VOLTAGE Batt(+) - Batt(-) 
CHECK 2 EEC PWR IN Relay operation *4 EECc(37) - GRD 
EECc(57) - GRD 
CHECK 3 EEC Module PWR GRD EEC (40) - Batt(-) 
EEC (60) - Batt(-) 
CHECK 4 EEC Signal Return Harness cont EECc (46) - DLC(1) 
CHECK 5 EEC Module SIG RTN GRD EEC(46) - EEC(40) 
EEC(46) - EEC(60) 
CHECK 6 EEC Reference Voltage Out “1 TPe(1) - TPc(3) 
CHECK 2a EEC Relay PWR IN EECpb(47) - GRD 
EEC Relay RUN PWR IN “1 EECpb(IGN) - GRD 
EEC Relay GRD EECpb(45) - Baitt(-) 
EEC Relay PWR OUT EECpb(46) - EECc(37) 
EECpb(46) - EECc(57) 
Other All checks pass 
CHECK 2b EEC Relay PWR IN EECrb(4) - GRD 
EEC Relay RUN PWR IN “14 EECrb(2) - GRD 
EEC Relay GRD EECrb(1) - Batt(-) 
EEC Relay PWR OUT EECrb(3) - EECc(37) 
EECrb(3) - EECc(57) 
Other All checks pass 
*1 = key on 


(x) = Connector pin number (see illustration 15.5). 

EECc = EEC-IV module vehicle harness connector 

EEC = EEC-IV module 

TPc = Throttle Position sensor vehicle harness connector 
EECpb = EEC relay power box in engine compartment (1992 on) 
EECrb = EEC relay box in engine compartment (1991 and earlier) 


> 11.5 Volts Charge or service battery 
> 10.5 Volts Perform Checks 2a (1992 on) 
Perform Checks 2b (others) 
<5 ohms Service harness open GRD circuit or 
replace EEC (internal open) 
<5 ohms Service open in harness Signal Return 
<5 ohms Replace EEC (internal open) 
4 to 6 Volts Check TP harness cont (see sensors), if 
good, possible EEC failure (no VREF). 
>10.5 Volts Service harn open from Batt or diode assy 
>10.5 Volts Service harness open from IGN 
<5 ohms Service harness open to Batt (-) 
<5 ohms Service harness open 
Replace EEC Power Relay 
>10.5 Volts Service harness open from Batt 
>10.5 Volts Service harness open from IGN 
<5 ohms Service harness open to Batt (-) 
<5 ohms Service harness open 


Replace EEC Power Relay 


415.1 General EEC-IV Power and Ground component and circuit check table 


a 


Interpreting codes and troubleshooting 

43 After recording codes, consult the trouble code chart (see illus- 
tration) to identify the component or circuit in question. Note: Not 
every code is listed - only those codes which can be reasonably tackled 
by a home technician are included. Once identified, go to Section 15, 
EFI system components - description and check, for a brief component 
description and appropriate component or circuit checks. If a compo- 
nent tests bad, go to section 16, EFI system components - replace- 
ment, or other specific section for the proper replacement procedure. 
Caution: Many trouble codes are generated by the presence of an out- 
of-limit condition as opposed to an exact component (i.e.: high idle 
speed). In most cases, several other non-EFI related problems can be 
causing the trouble code. An air leak for instance, can cause a high idle 
condition, but the trouble code will indicate a problem with the [AC 
_ valve. Therefore, don’t always assume that the component implicated 
by the trouble code is defective. 


Special test mode 

44 The Output State Diagnostic Mode (DTM) is a very helpful tool to 
aid the technician, particularly in regards to emission control problems. 
Once initiated, this mode enables a technician to energize and de-en- 
ergize most of the output actuators in the system on command. The 
mode is entered by depressing the throttle at the end of the continuous 
codes. Each time the throttle is depressed thereafter, all output actua- 
tors will change state (off to on, on to off). To discontinue the test, sim- 
ply remove the jumper at self-test electrical connector. 


Clearing continuous codes 

45 Continuous codes are a permanent part of memory until they are 
cleared. After repairs have been made, it is desirable to clear codes so 
that further self-checking will be done on a clean slate. This prevents a 
technician from pursuing trouble codes that are no longer valid due to 
the repair. To clear codes from memory, simply terminate the KOEO 
test before all codes are finished being displayed by removing the 
jumper wire at the self-test electrical connector. An alternate method is 
to disconnect the battery, as the Keep Alive power to the memory will 


be interrupted causing loss of data. Note: When the battery is discon- 
nected, some abnormal drive symptoms may occur for several miles 
while the PCM relearns its adaptive strategy. 


i 


145 EFI fuel system components, information sensors and output 
actuators - description, check and sensor/output actuator 
replacement 


a 


Warning/disclaimer: The following code description and trou- 
bleshooting charts represent a streamlined version of the manufac- 
turer’s diagnostic procedure which has been tailored for the home me- 
chanic with average tools. By no means is this version as 
comprehensive or detailed as the manufacturer's. In addition, even the 
manufacturer’s manual states that in the event that no problems can be 
detected “after all diagnostic steps have been completed and wiring 
verified, replace the PCM”. Therefore, it is recommended that this pro- 
cedure be used to better inform the owner and facilitate better commu- 
nication between the owner and dealer service department. If you elect 
to replace expensive components based on this procedure, remember 
to ask if the component can be returned if the problem is not resolved - 
this may be a deciding factor. 

Caution: When working with the PCM (also known as the EEC-IV moa- 
ule) or associated harness still attached to the module, avoid direct 
contact with the electrical connector terminals. Static electricity gener- 
ated by normal activity and stored on the surface of the skin can dis- 
charge and damage delicate electronic components inside the PCM. It 
is best to always wear a static discharging wrist strap (available at elec- 
tronic stores) and avoid working on electronics when the relative hu- 
midity is under 25-percent. 


General EEC-IV power relay and ground checks 
Refer to illustration 15.1 


1 To prevent confusion and inaccurate diagnosis, it is a good idea 
to begin all checks with the general EEC-IV power and ground checks 
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COMPONENT 


FP Relay 
(87 to 91) 


FP Relay 
(92 on) 


Inertia Switch *5 


High Press Pump 
Low Press Pump 
(87 to 89 only) 
or FDM 
(Single Tank) 
*6 


Tank (pump) 
Selection Switch 
(Dual Tanks) 

*6 
LOW PRESS PUMPs 
(87 to 89) 
or FDMs 
(Dual Tanks) 

*10 


Injectors 


“1 = Key on. 


*2 = FP relay installed, 
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CIRCUIT AND COMPONENT CHECKS - EFI FUEL DELIVERY SYSTEM 


TYPE 


Relay control PWR IN “1 
Harness, relay control GRD 
Relay Control PWR out *2 
Relay switch PWR in 

Harn, relay switch PWR out 
Relay, switch PWR out *2, *3 
EEC module elects check *4 


Relay control PWR IN “1 
Harness, relay control GRD 
Relay Control PWR out *2 
Relay switch PWR in 

Harn, relay switch PWR out 
Relay, switch PWR out *2, *3 
EEC module elects check *4 


Inertia switch cont 
Inertia switch short 


Harness cont , pump 
Harness short , pump, *7 
PWR to pump “2, *3 
Pump harn GRD 

Pump PWR test 


Other 


Sel Switch PWR in *2, *3 

Sel Switch PWR out (front)*8 
Sel Switch PWR out (rear) *9 
Sel switch short 


Harness cont, pump (front) 
Harness, pump GRD (front) 
Harness cont, pump (rear) 
Harness, pump GRD (rear) 
Pump PWR test (front) 
Jump Batt(-) - P(1, Or) 
Pump PWR test (rear) 
Jump Batt(-) - P(1, Or) 
Other 

Harness cont, bank 1, *11 
Harness short, bank 1, *12 
Harness cont, bank 2, “13 
Harness short, bank 2, “12 
Injector resistance 
Harness, INJ PWR in *1 


key on. 


CHECK 


FPRb(2) - GRD 
FPRb(1) - EECc(22) 
EECc(22) - GRD 
FPRb(4) - GRD 
FPRb(3) - ISc(1) 
ISc(1) - GRD 

FPRb(3) - Batt (-) 
FPRpb(PWR) - GRD 
FPRpb(50) - EECc(22) 
EECc(22) - GRD 
FPRpb(52) - GRD 
FPRpb(51) - ISc(1) 
ISc(1) - GRD 
FPRpb(50) - Batt (-) 
IS(1) - 1S(2) 

IS(1) - IS case 

ISc(1) - Pc(2, PK/BK) 
ISc(2) - GRD 

Pc(2, PK/BK) - GRD 
Pc(1, BK) - GRD 
Jump Batt(+) -P(2, PK/Bk) 
Jump Batt(-) - P(1, BK) 
All checks pass 
SSc(2) - GRD 

SSc(1) - GRD 

SSc(3) - GRD. 

SS(1) - SS(3) 

SSc(1) - Pc(2, R) 
Pc(1, Or) - GRD 
SSc(3) - Pe(2, BR/W) 
Pe(1, Or) - GRD 
Jump Batt(+) - P(2, R) 
Pump should run 
Jump Batt(+) - P(2, BR/W) 
Pump should run 

All checks pass 


EECc(58) -each INJc(2) 
EECc(58) - GRD 
EECc(59) -each INJc(2) 
EECc(59) - GRD 

INJ(1) - INJ(2) 

INJc (1) - GRD 


*3 = Ground DLC(1) with jumper to energize fuel pump control circuit. 


*4 = EEC connector installed, Circuit should briefly complete (one to two sec) immediately after key is turned to RUN. 


*5 = Assumes fuel pump relay checks passed. 
*6 = Assumes inertia switch checks passed. 
*7 = On 87 through 89 models, both pump connectors must be disconnected (external and in-tank). 

*8 = Tank switch in front position, connector mated with meter probes in backshell of connector, plus *3 and *2. 
*9 = Tank switch in rear position, connector mated with meter probes in backshell of connector, plus *3 and *2. 


*10 = Assumes Tank Selection Switch checks passed. 


“11 = Disconnect injector connectors. Bank 1 consists of injectors at cylinders. 
*12 = Injector connectors must be disconnected. 
“13 = Disconnect injector connectors. Bank 2 consisis of injectors at cylinders 2-4-6 (six cyl) or 2-3-6-7 (eight cyi). 
FPRb = Fuel pump relay box 

EECc = EEC-IV vehicle harness connector. 

ISc = Inertia switch vehicle harness connector. 
FPRpb = Fuel pump relay power distribution box. 


IS = Inertia switch. 


Pc = Fuel pump connector vehicle harness connector. 


P = Fuel pump. 


SSc = Selector switch vehicle harness connector. 


SS = Selector switch. 


INJc = Injector vehicie harness connector. 


INJ = Injector. 


(X) = Connector pin number or color. 
ee ee ee 
outlined in the accompanying chart (see illustration). The EEC relay 


and associated circuits provide the battery power (VPWR) to all fuel in- 
jection and electric fuel pump related components requiring 10.5 volts 


or greater. 


2 The PCM (EEC-IV) reduces the 10.5 or greater input voltage to 


EXP VALVE 


> 10.5 Volts 

<5 ohms 

> 10.5 volts 

> 10.5 Volts 

<5 ohms 

> 10.5 Volts 
Continuity for 1 - 2 sec 
> 10.5 Volts 

<5 ohms 

> 10.5 volts 

> 10.5 Volts 

<5 ohms 

> 10.5 Volts 

Continuity for 1 - 2 sec 


.<5 ohms 
> 10,000 ohms 


<5 ohms 

> 10,000 ohms 
> 10.5 Volts 

<5 ohms 

Pump should run 


N/A 

> 10.5 Volts 

> 10.5 Volts 

> 10.5 Volts 

> 10,000 ohms 
<5 ohms 

> 10,000 ohms 
< 5 ohms 

> 10,000 ohms 


Replace pump 


Replace pump 
N/A 

<5 ohms 

> 10,000 

<5 ohms 

> 10,000 

11 to 18 ohms 
> 10.5 Volts 


ACTION if not expected value 


Service EEC PWR Relay (see gen checks) 
Service open in harness 

Replace FP Relay 

Service harness to Batt (Fuse Link) 
Service open in harness 

Replace FP relay 

Possible EEC failure (see dealer) 

Service EEC PWR Relay (see gen checks) 
Service open in harness 

Replace FP Relay 

Service harness to Batt (Fuse Link) 
Service open in harness 

Replace FP relay 

Possible EEC failure (see dealer) 


Reset switch/recheck or replace 
Replace switch 


Service open in harness 

Service short in harness 

Perform FP relay and Inertia switch checks 
Service open in harness GRD 

Replace pump 


Possible EEC failure (see dealer) 


Service harness open 
Replace switch 
Replace switch 
Replace switch 


Replace pump 

Service open in harness 

Service short in harness 

Service open in harness 

Service short in harness 

Replace Injector 

Service EEC PWR Relay (see gen checks) 


15.3a EFI fuel delivery system component and circuit check table 


four-to-six volts for output to sensors requiring a specific reference 


voltage (VREF). 


Fuel delivery component and circuit checks 


Refer to illustrations 15.3a through 15.3f 
3 


For fuel delivery (pumps) circuit and component checks, refer to 
the accompanying, chart (see illustration) and schematics (see illus- 


trations). These checks verify proper electrical operation of the fuel 
pump relay, inertia switch, fuel pump(s), fuel injectors, and fuel tank se- 


lector switch on dual tank models. 
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SWITCH ELECTRICAL TABLE VALVE VALVE TERMINALS 
Post 
SWITCH SWITCH TERMINALS sea le zs 5 
Position [a_i CONNECTED OPEN 
OPEN | CONNECTED | 
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FUEL VALVE 
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FRONT TANK 1 
FUEL PUMP { 
AND SENDER t 


{ REAR TANK 
4 FUEL PUMP 


1 E 
ALL SWITCHES AND RELAYS ARE SHOWN {[ANDISENDER 
IN NORMAL (DE-ENERGIZE} POSITION L~----------- JL--------+--- 2 


15.3b Schematic for early model 7.5L “Hot Fuel” electric fuel, 
pump and tank selector switch (dual tank models only) 


Information sensors and output actuators 


Engine coolant temperature sensor 
Refer to illustrations 15.5 and 15.6 


General description 


4 The coolant sensor is a thermistor (a resistor which varies the 
value of its voltage output in accordance with temperature changes). 
The change in the resistance values will directly affect the voltage sig- 
nal from the coolant sensor. As the sensor temperature DECREASES, 
the resistance values will INCREASE. As the sensor temperature IN- 
CREASES, the resistance values will DECREASE. A failure in the 
coolant sensor circuit should set a Code 21, 51 or 61 for the two-digit 
code system or 116, 117 or 118 for the three digit code system. These 
codes indicate a failure in the coolant temperature circuit, so in most 
cases the appropriate solution to the problem will be either repair of a 
wire or replacement of the sensor. 
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15.3e Schematic for late model EFI with Fuel Delivery 
Module (FDM) 
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15.3c Schematic for later model 7.5L “Hot Fuel” electric fuel 
pump and tank selector switch (dual tank models only) 
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15.3d Schematic for early year EFI systems with low and high 
pressure electric fuel pumps (dual tank model only) 
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EF.I. ENGINE WITH DUAL TANKS 


15.3f Schematic for late model EFI with FDM and dual tanks 
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15.5 Check the resistance of the coolant 
temperature sensor with the engine 
completely cold and then with the 
engine at operating temperature - 
resistance should decrease as 
temperature increases. 


Check 

5 To check the sensor, check the resistance value of the coolant 
temperature sensor while it is completely cold (50 to 65-degrees F = 
58,750 to 40,500 ohms). Next, start the engine and warm it up until it 
reaches operating temperature (see illustration). The resistance 
should be lower (180 to 220-degrees F = 3,600 to 1,840 ohms). 

6 _{f the resistance values on the sensor are correct, check the signal 
voltage to the sensor from the PCM (see illustration). It should be ap- 
proximately 5.0 volts. 


Replacement 

7 Before installing the new sensor, wrap the threads with Teflon 
sealing tape to prevent leakage and thread corrosion. 

8 Toremove the sensor, unplug the electrical connector, then care- 
fully unscrew the sensor. Caution: Handle the coolant sensor with 
care. Damage to this sensor will affect the operation of the entire fuel 
injection system. Installation is the reverse of removal. Check the 
coolant level and add some, if necessary, to bring it to the proper level. 


Manifold Absolute Pressure (MAP) sensor 
Refer to illustrations 15.9, 15.12 and 15.13 


General description 

9 The Manifold Absolute Pressure (MAP) sensor (see illustration) 
monitors the intake manifold pressure changes resulting fron) changes 
in engine load and speed and converts the information into a voltage 
output. The PCM uses the MAP sensor to control fuel delivery and igni- 
tion timing. There are two different types of MAP sensors; a voltage 
varying type (early models) and a frequency varying type (late models). 
The PCM will receive information as a DC voitage signal or a frequency 
generated voltage signal (mHz). This signal can be detected using a 
tachometer. The former type will vary the voltage between 1 and 5 
volts while the latter will vary the frequency from 310 rpm at closed 
throttle (high vacuum) to 200 rpm at wide open throttle (low vacuum). 
10 A failure in the MAP sensor circuit should set a Code 22, 72 or 81 
for the two digit code system or 126, 128 or 129 for the three digit 
code system. 


Check and replacement 

11 Disconnect the electrical connector from the MAP sensor. Using a 
voltmeter, check for reference voltage to the MAP sensor on the VREF 
wire. With the ignition key ON (engine not running), the reference volt- 
age should be approximately 4.0 to 6.0 volts. 

12 Connect the electrical connector onto the MAP sensor and back- 
probe the harness. If you do not know which type of MAP sensor is in- 
stalled on your particular year and model, perform the voltage check 
first. If the MAP sensor does not respond, check the sensor with a 
tachometer. Set the tachometer selection to the 6-cylinder scale. With 
the ignition key ON (engine not running) check the signal from the 


15.6 Working on the harness side, check 

the voltage from the PCM to the ccolant 

temperature sensor with the ignition key 

ON and the engine not running. It should 
be approximately 5.0 volts 
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15.9 The MAP sensor is mounted against 
the firewall in engine compartment, next 
to the evaporator housing 


SIGNAL RETURN ~£ 
5 


@ 
MAP B/P SIGNAL —a 1 


| 
VREF —Va 


15.12 Using a tachometer, probe the backside of the MAP sensor 
MAP/BP SIGNAL wire and SIGNAL RETURN (ground wire) and 
check for frequency voltage. It should be between 300 and 320 

rpm depending on the altitude. It is possible to place the negative 

probe of the voltmeter onto another more convenient ground 
(valve cover bolt). Be sure the meter is set on 6-cylinder scale 


MAP/BP Signal wire (middle terminal) to the signal return wire (ground) 
(see illustration). Note: Probe the same wire (MAP/BP Signal) to ob- 
tain either the voltage signal (voltage varying type) or frequency (fre- 
quency varying type) on the MAP sensor electrical sensor. 

13 Withcut vacuum, the voltmeter should read about 5.0 volts (volt- 
age varying type) or the tachometer should read approximately 
310 rpm (frequency varying type). Use a hand-held vacuum pump and 
apply 20 inches of Hg to the MAP sensor and observe the voltmeter or 
the tachometer readings (see illustration). With 20 in. Hg of vacuum 
applied, the voltmeter should read about 1.0 volt or the tachometer 
should read about 200 rpm. Look for a smooth transition between 
these two readings. 

14 If the test results are incorrect, replace the MAP sensor. 


Oxygen sensor 
Refer to illustrations 15.15 and 15.19 


General description and check 


15 The heated oxygen sensor (HEGO or HO2S), which is located in 
the exhaust system (see illustration), monitors the oxygen content of 
the exhaust gas stream. The oxygen content in the exhaust reacts with 
the oxygen sensor to produce a voltage output which varies from 0.1- 
volt (high oxygen, lean mixture) to 0.9-volts (low oxygen, rich mixture), 
The PCM constantly monitors this variable voltage output to determine 
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Bad 


15.13 Now apply 20 inches Hg. of vacuum 
to the sensor and confirm that the 
frequency decreases to about 200 to 
230 rpm 


the ratio of oxygen to fuel in the mixture. The PCM alters the air/fuel 
mixture ratio by controlling the pulse width (open time) of the fuel injec- 
tors. A mixture ratio of 14.7 parts air to 1 part fuel is the ideal mixture 
ratio for minimizing exhaust emissions, thus allowing the catalytic 
converter to operate at maximum efficiency. It is this ratio of 14.7 to 1 
which the PCM and the oxygen sensor attempt to maintain at all times. 
16 The oxygen sensor produces no voltage when it is below its nor- 
mal operating temperature of about 600-degrees F. During this initial 
period before warm-up, the PCM operates in open loop mode. 

17 Allow the engine to reach normal operating temperature and 
check that the oxygen sensor is producing a steady signal voltage be- 
tween 0.35 and 0.55-volts. 

18 A delay of two minutes or more between engine start-up and nor- 
mal operation of the sensor, followed by a low or a high voltage signal or 
a short in the sensor circuit, will cause the PCM to also set a code. 
Codes that indicate problems in the oxygen sensor system are 41, 42, 
91 and 92 for the two digit code system and 136, 137, 139, 144 and 171 
through 178 for the three digit code system. 

49 Also check to make sure the oxygen sensor heater is supplied 
with battery voltage (see illustration). 

20 When any of the above codes occur, the PCM operates in the 
open loop mode - that is, it controls fuel delivery in accordance with a 
programmed default value instead of feedback information from the 
oxygen sensor. 

21 The proper operation of the oxygen sensor depends on four 
conditions: 

a) Electrical - The low voltages generated by the sensor depend 
upon good, clean connections which should be checked when- 
ever a malfunction of the sensor is suspected or indicated. 

b) Outside air supply - The sensor is designed to allow air circulation 
to the internal portion of the sensor. Whenever the sensor is re- 
moved and installed or replaced, make sure the air passages are 
not restricted. 

c) Proper operating temperature - The PCM will not react to the sen- 
sor signal until the sensor reaches approximately 600-degrees F. 
This factor must be taken into consideration when evaluating the 
performance of the sensor. 

d) Unleaded fuel - The use of unleaded fuel is essential for proper 
operation of the sensor. Make sure the fuel you are using is of this 
type. 

22 in addition to observing the above conditions, special care must 
be taken whenever the sensor is serviced. 

a) The oxygen sensor has a permanently attached pigtail and electri- 
cal connector which should not be removed from the sensor. 
Damage or removal of the pigtail or electrical connector can ad- 
versely affect operation of the sensor. 


15.15 The oxygen sensor on this Bronco 
is mounted in the exhaust pipe, near 
the starter 


HEGO GND 
(some models} 


15.19 The oxygen sensor heater can be 
checked by probing the KEY POWER 
terminal and the POWER GROUND and 
test for battery voltage with the ignition 
key ON (engine not running). The electrical 
connector for the oxygen sensor is located 
under the engine on Bronco models 


b) Grease, dirt and other contaminants should be kept away from 
the electrical connector and the louvered end of the sensor. 

c) Do not use cleaning solvents of any kind on the oxygen sensor. 

d) Do not drop or roughly handle the sensor. 

e) The silicone boot must be installed in the correct position to pre- 
vent the boot from being melted and to allow the sensor to oper- 
ate properly. 

Replacement 

Note: Because it is installed in the exhaust manifold or pipe, which 
contracts when cool, the oxygen sensor may be very difficult to joosen 
when the engine is cold. Rather than risk damage to the sensor (assum- 
ing you are planning to reuse it in another manifold or pipe), start and 
run the engine for a minute or two, then shut it off. Be careful not to 
burn yourself during the following procedure. 

23 Disconnect the cable from the negative terminal of the battery. 

24 Raise the vehicle and place it securely on jackstands. 

25 Carefully disconnect the electrical connector from the sensor. 

26 Carefully unscrew the sensor from the exhaust manifold. Caution: 
Excessive force may damage the threads. 

27 Anti-seize compound must be used on the threads of the sensor 
to facilitate future removal. The threads of new sensors will already be 
coated with this compound, but if an old sensor is removed and rein- 
stalled, recoat the threads. 

28 Install the sensor and tighten it securely. 

29 Reconnect the electrical connector of the pigtail lead to the wiring 
harness. 

30 Lower the vehicle and reconnect the cable to the negative 
terminal of the battery. 


Throttle Position Sensor (TPS) 


General description 

Refer to illustrations 15.32, 15.33, 15.35, 15.36 and 15.37 

Note: On some models, the throttle body must be removed for access 
to the TP sensor. 

31 The Throttle Position Sensor (TPS) is located on the end of the 
throttle shaft on the throttle body. By monitoring the output voltage 
from the TPS, the PCM can determine fuel delivery based on throttle 
valve angle (driver demand). A broken or loose TPS can cause intermit- 
tent bursts of fuel from the injector and an unstable idle because the 
PCM thinks the throttle is moving. Any problems in the TPS or circuit 
will set a code 23, 53 or 63 for the two digit code system or 122 
through 125 for the three digit code system. 


Check 
32 To check the TPS, turn the ignition switch to ON (engine not run- 


4-24 


, SIGNAL 
et RETURN 


a ~Oe- 
a 


SIGNAL 


5 a 


TPS with a voltmeter. Backprobe terminal 
TP SIG with the positive (+) probe of the 
voltmeter and SIG RTN with the negative 

probe (-) of the voltmeter and with the 
throttle closed, the voltage should read 
0.5 to 1.0 volts 


ning) and install the probes of the volt-ohmmeter into the ground wire 
and signal wire on the backside of the electrical connector. This test 
checks for the proper signal voltage from the TPS (see illustration). 
Note: Be careful when backprobing the electrical connector. Do not 
damage the wiring harness or pull on any connectors to make contact. 

33 The sensor should read 0.50 to 1.0-volts at idle. Rotate the throt- 
tle to the full-open position and the sensor should increase Voltage 
to 4.0 to 5.0-volts (see illustration). If the TPS voltage readings are in- 
correct, replace it with a new unit. 

34 Also, check the TPS reference voltage. With the ignition key ON 
(engine not running), install the positive (+) probe of the voltmeter onto 
the voltage reference wire. There should be approximately 5.0 volts 
sent from the PCM to the TPS. 

35 Also, check the resistance of the potentiometer within the TPS. 
Disconnect the TPS electrical connector and working on the sensor 
side, connect the probes of the ohmmeter onto the ground wire and 
the TPS signal wire. With the throttle valve fully closed, the TPS should 
read between 3.0 and 4.0K ohms (see illustration) 

36 Now open the throttle with one hand and check the resistance 
again. Slowly advance the throttle unti! fully open. The resistance 
should be approximately 350 ohms (see illustration). The potentiome- 
ter should exhibit a smooth change in resistance as it travels from fully 
closed to wide open throttle. Any deviations indicate a possible worn 
or damaged TPS. 


Replacement 
37 If the same sensor is to be reinstalled, scribe a reference mark 


THROTTLE 
BODY 
ASSEMBLY 


SCREW 


15.36 ... then with the throttie completely 
open - the resistance should decrease 


15.32 Check the signal voltage from the 15.33 Backprobe terminal TP SIG with 
the positive (+) probe of the voltmeter and 
SIG RTN with the negative probe (-) of the 
voltmeter and with the throttle completely 

open (WOT), the voltage should read 4.0 

to 5.0 volts 


15.37 Throttle Position (TP) sensor 
mounting details 
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15.35 With the TPS electrical connector 
disconnected, check the resistance 
of the TPS with the throttle 
completely closed... 


across the edge of the sensor and the throttle body. Remove the 
screws and detach the sensor (see illustration). To install the sensor, 
position it with the wiring harness (or connector side, on models with- 
out a pigtail) pointing away from the idle air control valve, engage the 
tangs of the sensor with the throttle shaft blade, then rotate it clock-_ 
wise to align the reference marks before installing the screws. 

38 Adjustment is not necessary on 4.9L models. All other models 
must be adjusted. If you’re working on a 1990 or earlier model, con- 
nect the negative probe of a digital voltmeter to the terminal of the TP 
sensor with the black/white wire, and the positive probe to the terminal 
with the the dark green/light green wire. Note: You may have to insert 
small stick pins into the back of the connector where the wires go in, 
and connect the probes to the pins. lf you’re working on a 1991 or later 
model, connect the negative probe to the terminal with the grey/red 
wire and the positive probe to the terminal with the grey/white wire (the 
above note pertains to these models, too). Loosen the TP sensor 
screws, if not already done. With the ignition key turned On, rotate the 
TP sensor unti] the output voltage reads 1.0 volt. Tighten the sensor 
screws and recheck the voltage. 


Intake Air Temperature (IAT) sensor (also called the 
Air Charge Temperature [ACT] sensor) 

Refer to illustrations 15.39, 15.41 and 15.43 

General description 

39 The Intake Air Temperature (IAT) sensor is located in the intake 


THROTTLE 
POSITION 
SENSOR 


15.39 Location of the Intake Air 
Temperature sensor in the intake manifold 
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15.41 Disconnect the electrical connector from the IAT and check 
for reference voltage from the computer with the 
ignition key ON (engine not running) 


manifold (see illustration). This sensor acts as a resistor which 
changes value according to the temperature of the air entering the en- 
gine. Low temperatures produce a high resistance value (for example, 
at 68 degrees F the resistance is 37.3 K ohms) while high temperatures 
produce low resistance values (at 212-degrees F the resistance is 2.07K 
ohms. The PCM supplies approximately 5-volts (reference voltage) to 
the IAT sensor. The voltage will change according to the temperature of 
the incoming air. The voltage will be high when the air temperature is 
cold and low when the air temperature is warm. Any problems with the 
IAT sensor will usually set a code 24, 54 or 64 on the two digit code sys- 
tem or 112, 113 or 114 on the three digit code system. 


Check 

40  Tocheck the IAT sensor, disconnect the two prong electrical con- 
nector and turn the ignition key ON but do not start the engine. 

41 Measure the voltage (reference voltage) (see illustration). The 
meter should read approximately 5-volts. 

42 if the voltage signal is not correct, have the PCM diagnosed by a 
dealer service department or other repair shop. 

43 Measure the resistance across the sensor terminals (see illustra- 
tion). The resistance should be HIGH when the air temperature is 
LOW. Next, start the engine and let it idle (cold). Wait awhile and let the 
engine reach operating temperature. Turn the ignition OFF, disconnect 
the IAT sensor and measure the resistance across the terminals. The 
resistance should be LOW when the air temperature is HIGH. If the 
sensor does not exhibit this change in resistance, replace it with a new 
part. See Section 16 for the procedure. 


Power steering pressure switch 

44 Turning the steering wheel increases power steering fluid pres- 
sure and engine load. The pressure switch will close before the load 
can cause an idle problem. A problem in the power steering pressure 
switch circuit will set a code 52 (two digit code system only). 

45 A pressure switch that’will not open or an open circuit from the 
PCM will cause timing to retard at idle and this will affect idle quality. 
46 Apressure switch that will not close or an open circuit may cause 
the engine to die when the power steering system is used heavily. 

47 Any problems with the power steering pressure switch or circuit 
should be repaired by a dealer service department or other repair 


shop. 
Brake On/Off (BOO) switch 


General Information 

48 The brake On/Off switch (BOO) tells the PCM when the brakes are 
being applied. The switch closes when brakes are applied and opens 
when the brakes are released. The BOO switch is located on the brake 
pedal assembly. 

49 The brake light circuit and bulbs are wired into the BOO circuit so 
it is important in diagnosing any driveability problems to make sure all 


15.43 Detach the electrical connector from the IAT sensor 
(located in the intake manifold) and check the resistance of 
the IAT sensor cold and warm - the resistance of the IAT should 
be high when the temperature is low and then the resistance 
should be low when the air temperature is high 


15.54 With the ignition key ON (engine not running), probe 
terminals VREF and SIG-RTN with a voltmeter and check for 
reference voltage from the computer - it should be about 5.0 volts 


the brake light bulbs are working properly (not burned out) or the driver 
may feel poor idle quality. 

Check 

50 Disconnect the electrical connector from the BOO switch and us- 
ing a 12 volt test light, check for battery voltage to the BOO switch. 

51 Also, check continuity from the BOO switch to the brake light 
bulbs. Change any burned out bulbs or damaged wire harnesses. 


Replacement 
52 Refer to Chapter 9 for the replacement procedure (it’s similar to 
the brake light switch, and located next to it). 


EGR Valve Position (EVP) sensor 

Refer to illustrations 15.54 and 15.56 

53 The EGR valve position sensor is attached to the EGR valve to 
produce a signal indicating to the EEC-IV system the exact position of 
the EGR valve. 


Check 

54 Disconnect the electrical connector on the EVP sensor and check 
for reference voltage from the computer with the ignition key ON (en- 
gine not running). There should be approximately 5.0 volts (see illus- 


tration). 
55 Next check the resistance of the EVP sensor. Working on the sen- 


15.56 Check the resistance across terminals EVP and VREF on 
the sensor - without vacuum it should be about 5,000 ohms 
and with 20 in. Hg of vacuum about 100 ohms (watch for 
a smooth transition between the two values) 


sor side, check the resistance between EVP and VREF. It should be 
approximately 5,000 ohms. 

56 Now apply 10 in.Hg. of vacuum and check the resistance (see il- 
lustration). It should be approximately 100 ohms. Watch for a de- 
crease in resistance as vacuum is applied. 


Replacement 

57 Disconnect the electrical connector from the sensor. 

58 Remove the bolts from the sensor body and lift the EVP sensor 
from the EGR valve. 

59 Installation is the reverse of removal. 


Knock Sensor (KS) 


60 The knock sensor is a sensor that detects engine detonation 
(spark knock). When knock occurs, a voltage signal is sent to the com- 
puter which in turn retards spark timing. The knock sensor is color 
coded and must be replaced with one of the same color. Before 
checking the knock sensor be sure to test for problems with the fuel for 
contamination, ignition timing and altitude. 


Check 


61 A quick check for the knock sensor is to simulate operating condi- 
tions. With the engine running and the timing light hooked up, tap the en- 
gine manifold next to the knock sensor with a hammer and observe that 
the timing retards momentarily. If there is no response, check for refer- 
ence voitage. Disconnect the electrical connector from the knock sensor 
and with the ignition key ON (engine not running), check for reference 
voltage from the computer. There should be approximately 5.0 voits. 

62 To replace the sensor, simply unscrew it. Install the new sensor, 
tightening it securely. 


Idle Air Control (IAC) or Bypass Air Idle Speed 
Control (BPA-ISC) solenoid 


Refer to illustrations 15.66 


Check 


63 The bypass air valve (BPA-ISC), sometimes referred to as the Idle 
Air Contro! valve, controls the amount of air that bypasses the throttle 
body assembly throttle valve and consequently controls the engine idle 
speed. This output actuator is mounted on the throttle body and is 
controlled by voltage pulses sent from the PCM (computer). The BPA- 
ISC valve body moves in or out allowing more or less intake air into the 
system according to the engine conditions. To increase idle speed, the 
PCM extends the BPA-ISC valve body from the seat and allows more 
air to bypass the throttle bore. To decrease idie speed, the PCM re- 
tracts the BPA-ISC valve body towards the seat, reducing the air flow. 
64 To check the system, first check for the voltage signal from the 
PCM. Turn the ignition key On (engine not running) and with a volt- 
meter, probe the wires of the terminals of the BPA-ISC valve electrical 
connector. It should be approximately 10.5 volts. This indicates that 
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15.66 The resistance of the BPA-ISC solenoid should be 
approximately 7 to 13 ohms 


the BPA-ISC vaive is receiving the proper signal from the PCM. 
65 Next, remove the valve and inspect it: 

a) Check the pintle for excessive carbon deposits. If necessary, 
clean it with carburetor cleaner spray. Also clean the IAC valve 
housing to remove any deposits. 

66 Next, check the resistance of the BPA-ISC valve. With the electri- 
cal connector disconnected, check the resistance of the valve (see il- 
lustration). It should be between 7 and 13 ohms. 


Removal 

67 Unplug the electrical connector from the BPA-ISC valve. 

68 Remove the two valve attaching screws and withdraw the 
assembly. 

69 Check the condition of the rubber O-ring. If it’s hardened or dete- 
riorated, replace it. 

70 Clean the sealing surface and the bore of the throttle body as- 
sembly to ensure a good seal. Caution: The BPA-/SC valve itself is an 
electrical component and must not be soaked in any liquid cleaner, as 
damage may result. 

Installation 

71 Position the new O-ring on the BPA-ISC valve. Lubricate the O- 
ring with a light film of engine oil. 

72 Install the BPA-ISC valve and tighten the screws securely. 

73 Plug in the electrical connector at the BPA-ISC valve assembly. 


16 EFI fuel system components - removal and installation 


Upper intake manifold (with throttle body) 

Refer to illustrations 16.3a, 16.3b, 16.4, 16.9, 16.10a, 16.10b, 16.10c, 
16.100 and 16.11 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 

1 Disconnect the cable from the negative battery terminal. Discon- 
nect the electrical connectors from all electrical components mounted 
on the upper intake manifold and throttle body, Mark them with pieces 
of numbered tape, if necessary, to simplify installation. 

2 Remove accelerator cable shield, if equipped. 

3 Detach the accelerator cable from the throttle lever (see illustra- 
tion). Remove the automatic transmission throttle valve (TV) cable (see 
lilustration) from the throttle body on models so equipped (see Chap- 
ter 7B). On vehicles equipped with cruise control, remove the control 
cable from throttle body. 

4 Mark and detach the vacuum hoses from the vacuum tree (see il- 
lustration), and any other vacuum hoses that would interfere with re- 
moval of the upper intake manifold. 

5 Disconnect the PCV system hose from the fitting on the upper 
manifold. On 5.8L Lightning models, remove the hose at the PCV valve 
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16.3a Pry the accelerator cable from the 
throttle lever 


16.9 Unscrew the tube nut from the EGR valve (left arrow) and the 
nut from the support bracket (right arrow) 


UPPER INTAKE 
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5/16-18 x 2.505 TEMPERATURE 
STUD (7 REQ’D) SENSOR 


16.10a Upper intake manifold details - 4.9L engine 


throttle lever 
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16.4 Mark and disconnect the hoses from 
the vacuum tree 


and remove the PCV fresh air hose to the oil fill tube at throttle body. 

6 Detach the air cleaner-to-throttle body tubes from the throttle 
body (see Section 20). On 7.5L engines, remove the clean air hose to 
idle air control valve port. 

7 Remove the two canister purge lines from the fittings on the throt- 
tle body if equipped. 

8 If equipped, disconnect the coolant lines at the throttle body (EGR 
spacer plate on 5.8L Lightning). Prepare to lose some coolant. 

9 Unscrew-the tube nut and detach the tube from the EGR valve 
(see illustration). Also remove the nut or bolt from the upper end of 
the support bracket. Pull the bracket out of the way. 


10 Remove the upper intake manifold retaining bolts (see illustra- 
tions). 


UPPER INTAKE 
MANIFOLD 


THROTTLE BODY 
ASSEMBLY 


16.10b Upper intake manifold details - 5.0L and 5.8L engines 
(except Lightning) 
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16.10c Upper intake manifold details - 7.5L engine 


16.11 After everything is disconnected and the bolts are 
removed, carefully lift the upper intake manifold off 
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16.23a Throttle body mounting details - 4.9L engine 
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16.10d Upper intake manifold details - 5.8L Lightning engine 


11 Carefully separate the upper manifold and throttle body, as an as- 
sembly, from the lower manifold (see illustration). On 5.8L Lightning, 
it may be necessary to partially lift the manifold to remove the addi- 
tional vacuum lines attached to underside of the manifold prior to com- 
plete removal. 

12 Clean the mating surfaces of the upper and lower intake mani- 
folds. Be careful not to gouge the soft aluminum or let any old gasket 
material fall into the intake manifold. Position a new gasket on the 
lower manifold mounting surface. 

13 Carefully lower the upper manifold into place. Don’t disturb the 
gasket in the process. Install the upper manifold retaining bolts and 
tighten them to the torque listed in this Chapter’s Specifications. Install 
and tighten the support bracket-to-upper manifold bolt. 

14 The remaining steps are the reverse of removal. Make sure the 
vacuum lines and wires are routed and attached correctly. 


Throttle body 

Refer to illustrations 16.23a, 16.23b, 16.23c and 16.23d 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 

15 Detach the air intake duct from the throttle body (see Section 20), 
16 Disconnect the wires from the air bypass valve (except 7.5L) and 
throttle position sensor. 

17 Remove the two canister purge lines from the fittings on the throt- 
tle body, if equipped. 

18 On 5.8L Lightning models, remove the PCV fresh air hose at the 
throttle body. 

19 On 5.8L Lightning models, remove the EGR solenoid bracket and 
move it out of the way. , 

20 If equipped, disconnect coolant lines at throttle body. Prepare to 
lose some coolant. 

21 Remove the accelerator cable shield if equipped. 

22 Detach the accelerator cable from the throttle lever (see illustra- 
tion 16.3a). Remove the automatic transmission throttle valve (TV) ca- 
ble (see illustration 16.3b) from the throttle body on models so 
equipped (see Chapter 7B). On vehicles equipped with cruise control, 
remove the control cable from throttle body. 

23 Remove the four throttle body bolts and detach the throttle body 
(and cable bracket on 4.9L engines) from the upper intake manifold 
(see illustrations). Be prepared for some coolant loss when removing 
the throttle body on 5.8L Lightning models. 

24 Remove and discard the gasket. Make sure the gasket surfaces 
of the manifold and throttle body are clean and smooth. If scraping is 
necessary, do not scratch or nick the manifold or throttle body and do 
not allow material to fall into the intake manifold. 

25 Installation is the reverse of removal. 
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16.23c Throttle body and IAC attachment detail - 7.5L EFI engine 


1 Upper intake manifold ‘5 Throttle body gasket 

2 Throttle body 6 EGR valve gasket 

3 EGR valve 7 Air bypass valve gasket 
4 Throttle air bypass valve 


16.23b Throttle body and IAC 
details - 5.01 and 5.8L engines 


(except Lightning) 
1 WiRS bolt 7 ~~ Spring 
2 Throttle Position Sensor 8 Idle screw 
3 Throttle body bolt 9 Idle screw cap 
4 Throttle body gasket 10  Aijr bypass valve bolt 
§ Upper intake manifold 11. ‘Air bypass valve 
6 Idle screw lock plug 12 Air bypass valve gasket 


a 
FRONT OF 


ENGINE 
Fuel rail assembly 

Refer to illustrations 16.27 and 16.29 

26 Relieve the fuel pump pressure (see Section 8). 


16.23d Throttle body and EGR spacer plate attachment details - 
5.8L Lightning engine 


27. Remove the upper intake manifold assembly. Remove the fuel 1 Throttle body 6 Gasket 10 Gasket 

supply and return lines from fuel rail (see illustration). 2 Nut 7 Stud 11 Idle Air Control 
28 Unplug the electrical connectors from the fuel injectors. 3 Nut 8 Manifold (IAC) valve 

29 Remove the fuel rail retaining bolts, then carefully remove the fuel 4 EGRvalve 9 EGR spacer 12 Nut 

rail and injectors (see illustration). 5 Gasket plate 


WHE 


16.27 Using a special tool to disconnect the fuel line-to-fuel rail — 
spring lock coupling 


46.29 When removing the fuel rail, be careful not to damage the 
injectors or distort the rail 
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16.32 Removing the screws from the fuel 
pressure regulator 


16.40 Remove the injector O-rings by prying them off with a 
small screwdriver 


30 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapter’s Specifications. Make sure the injector 
caps are clean before installing the fuel rail and that the injectors are 
seated properly. The fuel lines are connected by pushing the sections 
together carefully. Make sure they are locked (see Section 6). 


Fuel pressure regulator 

Refer to illustrations 16.32 and 16.33 

31 Relieve the fuel system pressure, if not already done (see Section 
8) and remove the fuel tank cap. 

32 The regulator is located on the fuel rail. On some models, the fuel 
rail must be removed for access to the regulator screws. Detach the 
vacuum line from the regulator and remove the three retaining screws 
from the regulator housing (see illustration). ; 

33 Remove the regulator, gasket and O-ring. Discard the gasket and 
O-ring (see illustration). 

34 Make sure the gasket surfaces are clean and smooth. If scraping 
is necessary, do not damage the regulator or fuel supply line surfaces. 
35 Installation is the reverse of removal. Tighten the screws securely. 
Lubricate the O-ring with light oil, but do not use silicone grease, as the 
injectors may clog. 

36 Turn the ignition switch On and Off several times without starting 
the engine to check for fuel leaks. 


Fuel injectors 
Refer to illustrations 16.39 and 16.40 


37 Relieve the fuel system pressure (see Section 8). 

38 Remove the upper intake manifold and the fuel rail as described 
previously. 

39 Grasp the injector body and pull it from the rail while gently rock- 
ing the injector from side-to-side (see illustration). 


16.33 Discard the fuel pressure regulator 
gasket and replace the O-ring, if required 


ee 


16.39 A firm pull will disengage the fuel 
injector from the fuel rail 
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16.46 The 6-port selector valve is attached to the left-side frame 
rail by two bolts 


40 Check the injector O-rings (two each) for damage and deteriora- 
tion. Replace them with new ones, if necessary (see illustration). 

41 Check the plastic hat covering the pintle for damage and deterio- 
ration. If it is missing, took for it in the intake manifold. 

42 Installation is the reverse of removal. Lubricate the O-rings with 
light oil, but do not use silicone grease, as the injector will clog. 

43 Start the engine and check for fuel leaks. 


3-port and 6-port tank selector valves 

Refer to illustration 16.46 

44 Relieve the fuel system pressure (see Section 8). Disconnect the 
cable from the negative terminal of the battery. 

45 Raise the vehicle and support it securely on jackstands (front 
sligntly higher than rear). 

46 Locate the tank selector valve along the left-side frame rail (see il- 
lustration). . 

47 Disconnect the electrical connector. 

48 Identify each fuel line by location and detach the lines (see Sec- 
tion 6). 

49 _ Remove the mounting bolts and detach the valve from the frame 
rail. 

50 Installation is the reverse of removal. 


Single or dual function reservoir 

Refer to illustration 16.53 

51 Relieve fuel system pressure (see Section 8). 

52 Raise the vehicle and support it securely on jackstands (front 
slightly higher than rear). 

53 Locate the reservoir along the left-side frame rail (see iltustration). 


54 Identify each fuel line by location and remove the lines (see Sec- 
tion 6). 


Chapter 4 Fuel and exhaust systems 


4-31 


TUBE ASSEMBLY 


DUAL FUNCTION 
RESERVOIR 


TUBE ASSEMBLY 


16.53 Single and dual function reservoirs are 
mounted behind a protective shield on the left 
hand frame rail - the actual reservoir assembly is 
attached by two bolts 


16.58 The PCM (EEC-IV) module is located in the cab behind the 
left-side kick panel (arrow) - prior to removal, the 60-pin 
connector must be removed from inside the engine compartment) 


55 Remove the reservoir mounting bolts and detach the reservoir 
from the frame rail. 
56 Installation is the reverse of removal. 


Powertrain Control Module (EEC-IV) 

Refer to illustrations 16.57 and 16.58 

57 Detach the cable from the negative terminal of the battery. Locate 
PCM connector in the engine compartment on the driver’s side of 
the firewall. Remove the connector retaining screw and unplug the 
connector (see illustration). 

58 From within the cab, locate the module under the left-side kick 
panel (see illustration). Remove the retaining screws and remove the 
module. Caution: To avoid damage to the internal circuitry caused by 
static electricity, be sure to ground yourself to a metal component be- 
fore handling the PCM. 

59 Installation is the reverse of removal. 


EEC Power and Fuel Pump relays 

Refer to illustration 16.60 

60 Locate the relay box in the engine compartment, on the left-side 
fender apron (see illustration). 

61 Lift the cover to expose the relays. The locations of the various re- 
lays are marked on the cover. 

62 Toremove a relay, simply pull it straight out of the relay box. 
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16.57 The PCM (EEC-IV) computer 60-pin 
electrical connector is located against the 
firewall on the driver’s side 


RELAY 
ASSEMBLY 


RELAY AND 
HOUSING 
ASSEMBLY 


VIEW SHOWING L.H. FENDER APRON 


46.60 Location of the early model EEC-IV relay box mounted 
in the engine compartment against the left side fender apron 
(later models in same location) 


17 Fuel pump - removal and installation 


i 


Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don't smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When you perform any kind of work on the fuel system, 
wear safety glasses and have a Class B type fire extinguisher on hand. 


Mechanical fuel pump (carbureted models) 


Removal 

1 Disconnect the cable from the negative terminal of the battery. 
Place a drain pan underneath the fuel pump. 

2 Remove the outlet pipe at the fuel pump and allow it to drain into 


the drain pan. 
3 Remove the inlet line at the fuel pump. Plug the end of the line to 
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prevent further leakage and possible contamination from dirt. 

4 Remove the two bolts and washers securing the fuel pump to the 
timing cover or engine block. 

5 Remove the fuel pump and gasket (on some models a spacer 
plate may be positioned for heat insulation properties). 

6 Clean the mating surfaces of the fuel pump, timing cover or cylin- 
der block, and spacer (if so equipped). The mating surfaces must be 
perfectly smooth for a good gasket seal upon reinstallation. 


Installation 


7 Install a new gasket on the fuel pump mating surface. Coat both 
sides of the gasket with RTV sealant. 

8 Lubricate the contact surface of the fuel pump rocker arm with 
multi-purpose grease or engine assembly lube. 

9 Place the fuel pump against the block or timing cover, making 
sure the pump rocker arm is positioned correctly in relation to the ec- 
centric on the camshaft. It may be necessary to rotate the engine until 
the eccentric is at its lowest position to ease installation. 

10 Holding the fuel pump tightly against its mounting surface, install 
the retaining bolts and new lock washers. 

11. Tighten the retaining bolts to the torque listed in this Chapter’s 
Specifications. 

12 Remove the plug from the inlet line and connect the inlet line to 
the fuel pump. 

13 Connect the outlet line to the fuel pump. 

14 Connect the cable to the negative battery terminal. 

15 Start the engine and check it for fuel and/or oil leaks. 


Electric fuel pump (externally mounted) - 
(fuel-injected models, 1987 to 1989) 

Refer to illustration 17.19 

16 Relieve fuel system pressure (see Section 8). 

17 Disconnect the cable from the negative terminal of the battery. 

18 If necessary, raise the vehicle and support it securely on jack- 
stands (front end slightly higher). 

19 Locate the fuel pump along the inboard side of the left-side frame 
rail (see illustration). 

20 Disconnect the electrical connector from the pump. 

21 Detach the fuel lines from the pump (see Section 6). 

22 Remove the mounting bolts and remove the pump. 

23 Installation is reverse of removal except for the following. Don’t 
forget to reset the inertia switch. 

a) If anew pump is required, the pump fittings may have to be re- 
moved from the old pump and installed on the new one. Make 
sure the fittings on the pump have gaskets in place, are properly 
positioned and that the fittings have been tightened securely. 
Check the wiring harness boots to make sure they are pushed 
onto the pump terminals far enough.to seal and that the wire ter- 
minals are fully seated onto the pump terminals. 

b) After wrapping the isolator around the fuel pump, locate the slot 
in the isolator so it faces the bracket base and push the pump 
and isolator assembly into the bracket. Make sure the tab of the 
isolator contacts the tab of the bracket and that the bracket tabs 
do not contact the pump case. 

c) Reconnect the battery cable, start the vehicle and check for 
proper operation of the pump and for leaks. 


Electric fuel pump (in-tank) 


Refer to illustration 17.26 and 17.27 

24 Relieve the fuel system pressure (see Section 8). 

25 Remove the fuel tank (see Section 21). 

26 On plastic tanks, unscrew the threaded locking sleeve with a 

band type oil filter wrench and remove the pump/sending unit from the 

tank (see illustration). 

27 On metal tanks, remove the locking ring by tapping it counter- 

clockwise with a hammer and a brass punch (do not use a steel tool, 

as sparks may occur) and remove the pump/sending unit from the tank 

(see illustration). 

28 Installation is reverse of removal except for the following: 

Lightly coat new sealing ring with grease to hold it in place during 

reassembly. 

b) Do not damage the filter during installation. 

c) Be sure the tabs in the pump/sending unit match the slots in the 
tank flange. 

d) Reconnect the battery cable, start the vehicle and check for 
proper operation of the pump and for leaks. 
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18 In-line fuel filter - removal and installation 
(fuel-injected models) 


Refer to illustration 18.4 

1 Relieve fuel system pressure (see Section 8) and loosen the fuel 
filler cap. 

2 __ Disconnect the cable from the negative terminal of the battery. 

3 If necessary, raise the vehicle and support it securely on jack- 
stands (front end slightly higher than rear). 

4 Locate the fuel filter on the inside of the left-side frame rail (see 
illustration). 

5 Remove the filter-to-fuel line retainer clips (if equipped). 

6 Remove the fuel lines from the filter (see Section 6). 

7 Remove the nuts retaining the filter bracket to the frame rail and 
remove the filter. 

8 Installation is the reverse of removal. 

9 Turn the key on and off several times to pressurize system. Check 
the filter for leaks. Don’t forget to reset inertia switch. 


—_ eS 
19 Fuel pump inertia switch - removal and installation 
eee 


1 The fuel pump inertia switch is electrically located in the circuit 
between the fuel pump relay and the electric fuel pump(s). All power for 
the pump(s) must go through the switch. In the event of a significant 
impact (collision) the mechanism inside the switch will cause the 
switch to open the electrical circuit, shutting off power to the fuel pump 
as a safety precaution. 

2 _Locate the inertia switch in the cab on the drivers side, up against 
the firewall, to the left of the brake pedal (see illustration 8.2). 

3 Detach the electrical connector. 

4 Remove the mounting screws and remove the switch. 

5 Installation is the reverse of removal. Don’t forget to push the re- 
set button on the top of the switch to compete the circuit. 
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47.26 Fuel pump and sending unit removal details - plastic tank 
with threaded locking ring 


20 Air cleaner housing and filter - removal and installation 
(fuel-injected models) 


Refer to illustration 20.2 


Air filter - replacement 

1 Remove the air cleaner cover attaching screws or unclip the 
cover. Lift the cover up and remove the air filter, noting how it’s in- 
stalled. Clean out the air cleaner housing and install the new filter ele- 
ment. 


Air cleaner housing - removal and installation 

2 Remove the hose clamp(s) securing the air intake tube(s) at the air 
cleaner cover. Pull the tube(s) free of the air cleaner cover (see illus- 
tration). 

3 Remove the crankcase fresh air hose, if equipped, from the air 
cleaner housing. 

4 Detach the fresh air intake duct from air cleaner housing. 
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17.27 Fuel pump and sending unit removal details - 
metal tank with tab and slot locking ring 
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18.4 Fuel filter mounting details - fuel-injected models 
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5 Remove the fasteners securing the air cleaner housing to its 
mounting bracket and remove the housing. 
6 _ Installation is the reverse of removal. 


20.2 Early model EFI air 
cleaner assembly - 
exploded view 
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21.8 Typical midship-mounted fuel tank details 


21 +Fuel tank - description, removal and installation 


Refer to illustrations 21.8 and 21.21 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system on fuel-injected 
models is under constant pressure, so, if any fuel lines are to be dis- 
connected, the fuel pressure in the system must be relieved first (see 
Section 8). When you perform any kind of work on the fuel system, 
wear safety glasses and have a Class B type fire extinguisher on hand. 


General description 

1‘ The fuel tank on these vehicles is made of either metal or plastic. 
The main tank may be located either midship, between the driveline 
and frame rail, or between the frame rails and behind the rear axle. 


2 An auxiliary tank is offered as an option on most models, usually 
located in the alternative midship position. 

3 A plastic tank is usually non-repairable and, if damaged, should 
be replaced with a new one. 


Midship tanks 

4 On fuel-injected models, relieve the fuel system pressure (see 
Section 8). 

5 Disconnect the cable from the negative battery terminal. 

6 If necessary, raise the vehicle and support it securely on jack- 
stands. 

7 Drain the fuel into an approved fuel container by siphoning 
through the fuel hose at the fuel pump-to-fuel tube connection. Warn- 
ing: Don’t start the siphoning action by mouth - use a siphoning pump 
(available at most auto parts stores). 

8 If equipped, remove the skid plate assembly (see illustration). 

9 Remove the clamps and remove the fuel filler and overflow hoses 
attached to the fuei tank, labeling the hoses for ease of installation. 

10 Place a floor jack and a wood block under the fuel tank and re- 
move the nuts and bolts from the tank restraining straps. 

11 Lower the tank enough to detach the fuel lines and electrical con- 
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21.21 Typical aft-axle fuel tank details 
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nector (see Section 6). On vehicles with an EVAP system, disconnect 
the vapor hose from the emissions control valve. 

12 Remove the tank from under vehicle. 

13 If the tank is being replaced with a new one, remove the fuel level 
sending unit/fuel pump and vapor control valve by turning their respec- 
tive retaining rings counterclockwise and pulling the units from the 
tank. On metal tanks, use a brass punch to turn the retaining rings - 
steel tools could cause a spark. 

14 \f the same tank is to be installed, scrape away the old gasket ma- 
terial from the gauge and valve mounting surfaces on the tank. 

15 Installation is the reverse of the removal procedures. On fuel-in- 
jected models, don’t forget to reset inertia switch. 


Aft-axle tanks 

16 On fuel-injected models, relieve fuel system pressure (see Sec- 
tion 8). ; 

17 Disconnect the cable from the negative battery terminal. 

148 Raise the rear of the vehicle and place it securely on jackstands. 
19 Drain the fuel into an approved fuel container by siphoning 
through the fuel hose at the fuel pump-to-fuel line connection. Warn- 
ing: Don’t start the siphoning action by mouth - use a siphoning pump 
(available at most auto parts stores). 

20 Remove the fuel line hoses and electrical connector (see Section 6). 
21 Loosen the clamps on the fuel filler pipe and disconnect the filler 
pipe hose and vent hose from the tank (see illustration). It may not be 
possible to completely remove the filler pipe and filler pipe vent hose in 
this position. 

22 if removing a metal tank, support the tank with a floor jack and 
_ wood block and remove the bolts attaching the tank supports to the 
frame. 

23 Carefully lower the tank and disconnect the vent tube from the va- 
por emissions control valve in the top of the tank. 

24 Finish removing the filler pipe and filler pipe vent hose, if this was 
not possible in Step 21. 

25 Remove the tank from under the vehicle. 

26 If removing the plastic type tank, support the tank and remove the 
bolts attaching the combination skid plate and tank support to the frame. 
27 Carefully lower the tank and disconnect the vent tube from the va- 
por emissions control valve in the top of the tank. 

28 Finish removing the filler pipe and filler pipe vent hose, if this was 
not possible in Step 21. 

29 Remove the skid plate and tank from under the vehicle, then dis- 
assemble the skid plate from the tank. 

30 If the fuel tank is being replaced with a new one, remove the va- 
por emissions control valve by turning its retaining ring counterclock- 
wise and pulling the unit from the tank. On metal tanks, use a brass 
punch to turn the retaining rings - steel tools could cause a spark. 

31 Install the vapor emissions control valve in the tank. 

32 Install new support strap insulation as required. 

33 If installing the plastic type tank, preassemble the skid plate and 
support straps to the tank. 

34 Raise the tank skid plate and support assembly and attach the 
vent hose to the vapor emissions control valve. 

35. Start the tank neck into the filler hose. 

36 Position the tank assembly against the top straps or frame and in- 
stall the retaining nuts and bolts. Note: Care must be taken not to kink 
or twist the fuel lines. 

37. The remaining installation procedures are the reverse of those for 
removal. On fuel-injected models, don’t forget to reset inertia switch. 


Bronco 

38 On fuel-injected models, relieve the fuel system pressure (see 
Section 8). 

39 Disconnect the cable from the negative battery terminal. 

40 Drain the fuel into an approved fuel container by siphoning 
through the fuel hose at the fuel pump-to-fuel line connection. Warn- 
ing: Don’t start the siphoning action by mouth - use a siphoning pump 
(available at most auto parts stores). 

41 Raise the rear of the vehicle and place it securely on jackstands. 
42 Loosen the clamp on the fuel filler hose at the filler pipe and dis- 
connect the hose from the pipe. 


43 Remove the fuel lines and electrical connector (see Section 6). 

44 Support the tank with a floor jack and wood block and remove the 
lower support bracket bolts or skid plate bolts (if equipped). 

45 Remove the support assembly or skid plate (if equipped) attach- 
ing nut at each tank mounting strap, lower the support assemblies, and 
lower the tank enough to gain access to the tank vent hose. 

46 Disconnect the fuel tank vent hose at the top of the tank. 

47 Disconnect the fuel tank-to-fuel separator lines at the fuel tank, 
then remove the fuel tank from under the vehicle. 

48 If the fuel tank is being replaced with a new one, remove the va- 
por emissions control valve by turning its retaining ring counterclock- 
wise and pulling the unit from the tank. On metal tanks, use a brass 
punch to turn the retaining rings - steel tools could cause a spark. 

49 Installation is the reverse of the removal procedure. On fuel-in- 
jected models, don’t forget to reset the inertia switch. 
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22 Fuel tank - cleaning and repair 
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1 If a fuel tank has a build-up of sediment or rust in the bottom, it 
must be removed and cleaned.. 

2 _ When the tank is removed it should be flushed out with hot water 
and detergent or, preferably, sent to a radiator shop.for chemical flush- 
ing. 

3 Warning: Never attempt to weld, solder or make any type of re- 
pairs on an empty fuel tank. Leave this work to a qualified repair shop. 
4 Plastic fuel tanks are not repairable - they must be replaced with 
new ones in the event of damage. 

5 The use of a chemical type sealant for on-vehicle repairs is ad- 
vised only in case of emergency; the tank should be removed and sent 
to a shop for more permanent repairs as soon as possible. 

6 Never store a gas tank in an enclosed area where gas fumes 
could build up and cause an explosion and/or fire. 


EEE 


23 Exhaust system - general information 
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4 The exhaust systems employed on the vehicles covered in this 
manual vary according to the engine, wheelbase, gross vehicle weight 
and emissions systems incorporated. Most vehicles employ a catalytic 
converter in their emissions control system (see Chapter 6), and all ve- 
hicles employ a single muffler and tailpipe. 

2 Retention and alignment of the exhaust system is maintained 


. through a series of metal and rubber clamps and metal brackets and 


some systems, those in which excessive exhaust temperatures are 
created as a result of the insulation of emissions control equipment, 
are equipped with heat shields. 

3 Due to the high temperatures inherent in exhaust system opera- 
tion, any attempt to inspect or repair it should be done only after the 
entire system has cooled, a process which may take several hours. 


nn ee EEE 


24 Exhaust system - component replacement 


See 


1 See and perform the operations outlined in Chapter 1, Exhaust 
system - inspection. 

2 If your inspection reveals the exhaust system, or portions of it 
need to be replaced, first secure the proper parts needed to repair the 
system. The components of the exhaust system can generally be split 
at their major divisions such as the inlet pipe from the muffler or the 
muffler from the tailpipe. However, if corrosion is the cause for replace- 
ment, it will probably be necessary to replace the entire exhaust sys- 
tem, as follows: 

3 Raise the vehicle and support it securely on jackstands. 

4. Make sure the exhaust system is cool. 

5 Apply some rust penetrant to the retainer bolts for the exhaust in- 
let pipe flange. 

6 Remove the exhaust inlet pipe flange retaining nuts. 

7 Remove the shields from the catalytic converter, if equipped. 

8 Remove the clamps retaining the muffler or converter to the inlet 


4-36 


Chapter 4 Fuel and exhaust systems 


rn SSS 


pipe(s). 

9 Remove the hanger supporting the muffler and/or catalytic con- 
verter from the vehicle. 

10 Remove the clamps retaining the rear of the muffler to the 
tailpipe. 

11. Remove the section(s) necessary for replacement. It may be nec- 
essary to allow the axle to hang free from the rear frame in order to get 
the curved section of the tailpipe over the rear axle housing. Be sure to 


support the vehicle’s frame securely before removing the support from 
the axle. 

12. Installation is the reverse of removal. Always use new gaskets and 
retaining nuts whenever the system is being replaced. It is also a good 
idea to use new hangers and/or retaining brackets when replacing the 
exhaust system. 

13 Start the vehicle and check for exhaust leaks and/or rattles 
caused by misalignment. 
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Specifications 


Distributor direction of rotation 
Inline six-cylinder engine 
V6 engines 
V8 engines 


aapecnvuccevecnvcccsveccsnsesvevenscnposovesssvonscossepenanssees 


Firing order 

Inline six-cylinder inline ENGINE. ........--sc-rsererereereasnterererseresteretnnecetes 
VE MGINC.....--nesssnercecneesssscncrarsvcnecnesnerssseesrasessonensenccnecssescessesenseserstes 
255, 1994 and earlier 302 (5.0L) and 460 (7.5L) cu in V8 engines .. 
351 (5.8L), 1995 5.0L and 400 cu in V8 engines 
Spark plug wire resistance : 
Ignition timing 


wunceeeessccesucnnaensasouner 
Riisuscdecevucsacaseracndaverchensreneneparceseseussssesensnae 


ignition system 

Duraspark II 
Coil primary resiStanCe.......-.sssesserseeessssserseessentensennsnssenennsnnnerrenss 
Coil Secondary reSiStANCe........ssssesssseeceresersesesensnenensnensensnsenceeets 
Ballast reSiStOr.........-c-cssssscssesseseressersetenecssessrnsnasecenananaransenecsenseees 
Stator assembly and Narness...........-sseesresserersesenserseesenneneneeecens 
Stator assembly 

TEI-IV (Dl) 
Coil primary resistance.......-.ssssecserseeressesssnereresrencnssnntentreeeette 
Coil secondary reSistance..........s-sssesceseecssessenenseesaserenseannnenceens 


Reece reg iuniaskakvanasueratenacdnnsessesencdvansdasssmreassersssnteennere 


Clockwise 
Counterclockwise 
Counterclockwise 


{-5-3-6-2-4 

1-4-2-5-3-6 

1-5-4-2-6-3-7-8 

1-3-7-2-6-5-4-8 

Less than 5000 ohms per inch 

See the Vehicle Emissions Control Information label in 
the engine compartment 


0.8 to 1.6 ohms 
7,700 to 10,500 ohms 
0.8 to 1.6 ohms 

400 to 1,300 ohms 
400 to 1,000 ohms 


0.3 to 1.0 ohms 
8,000 to 11,500 ohms 
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Charging system 
Bamenvav olfagen(Gmeime: Olt) ..2--<:<sxcccccscsraceceece, sesscceseecencacrteeters cesses 
Battery voltage (Engine rUNMING).............-.-.scesececeeeccecascensersereseecerers 
Alternator brush length 

EVR alternator 


1 General information 


1 The engine electrical systems include the ignition, charging and 
starting components. They are considered separately from the rest of 
the electrical system (lighting, etc.) because of their proximity and im- 
portance to the engine and its prime function in the vehicle. 

2 Exercise caution when working around any of these components 
for several reasons. The components are easily damaged if tested, 
connected or stressed incorrectly. The alternator is driven by an engine 
drivebelt which could cause serious injury if your fingers or hands be- 
come entangled in it with the engine running. Both the starter and al- 
ternator are sources of direct battery voltage which could arc or even 
cause a fire if overloaded or shorted. 

3 Never leave the ignition switch on for long periods of time with 
the engine not running. Do not disconnect the battery cable(s) while 
the engine is running. Be especially careful not to cross-connect 
battery cables from another source such as another vehicle when 
jump-starting. 

4 Don’t ground either of the ignition coil terminals, even momentar- 
ily. When hooking up a test tachometer/dwell meter to the terminal(s) 
of the coil, make sure it is compatible with the type of ignition system 
on the vehicle. 

5 Additional safety-related information on the engine electrical sys- 
tem can be found in Safety first near the front of this manual. It should 
be referred to before beginning any operation included in this Chapter. 


2 Ignition systems - description 


Refer to illustrations 2.2, 2.4 and 2.6 


1 In the years covered by this manual, continuing design evolution 
has seen three different ignition systems utilized on F-series and 


12 volts 
14 to 15 volts 


0.5 inch 


0.25 inch 


0.7 inch 
0.17 inch 


Bronco vehicles, each with two basic versions. In order of introduction, 
they are: 
a) Duraspark Il and Duraspark II with MCU (Microprocessor 
Control Unit). 
b) Duraspark Ill with remote Crankshaft Position sensor (CPS) and 
Duraspark Ii! with distributor mounted CPS (V6 engines only). » 
c) TFI-IV with distributor mounted ICM module or TFI-IV with remote 
mounted ICM module. 
2 ‘The Duraspark II system is a conventional “breakerless” or “tran- 
sistorized” ignition system used on ail early carbureted models. This 
system operation was similar to an old style points and condenser sys- 
tem but featured lower maintenance and greater reliability (see illus- 
tration). The distributor uses a stator assembly and armature for sig- 
naling the ignition electronic control module (Duraspark |! module) 
when to open the primary coil circuit and fire the ignition. The Duras- 
park li system incorporates normal centrifugal and vacuum advance 
mechanisms in the distributor body for control of timing advance and 
retard under various operating conditions. The presence of a vacuum 
advance diaphragm on the distributor is a distinguishing characteristic 
of this system. 
3. The Duraspark Il with MCU was the first attempt at limited elec- 
tronic control of ignition spark timing as used on select 4.9L engines 
with an early feedback control carburetor system. Under most condi- 
tions, normal centrifugal and vacuum advance mechanisms in the dis- 
tributor body controlled timing advance and retard. However, under 
certain conditions, the MCU will exercise additional control over the ig- 
nition control module (Universal Ignition Module, UIM) and delay (re- 
tard) timing as programmed. The standard Duraspark II ignition module 
and the UIM are similar in appearance, but can be distinguished by the 
number of electrical connectors and the color of the rubber grommets 
used to seal the holes where the wires enter each module. The Duras- 
park Il module has two connectors and a blue grommet while the UIM 
module has three connectors with a yellow grommet. 
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2.2 Duraspark Il ignition system and related parts 
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2.6 Thick Film Integrated (TFI-IV) ignition system and 
related parts 


CONNECTOR 


OUTPUT (SPOUT) 


4 The Duraspark I!l system is an advanced electronically controlled 
ignition system as used on a limited basis on certain models with feed- 
back control carburetors (see illustration). The spark advance func- 
tion in the Duraspark III system is entirely dependent upon the Elec- 
tronic Engine Control (EEC-IIl) system which controls the actual 
primary circuit switching being done by the ignition contro! module 
(Duraspark Ili module). The EEC controls spark advance in response to 
various engine sensors, therefore, centrifugal and vacuum advance 
mechanisms are no longer required. On all Duraspark III systems (ex- 
cept the Duraspark III unit for the V6 engine) the typical “breakerless ig- 
nition” stator assembly and armature normally located within the dis- 
tributor body is non-existent. Instead, a new crankshaft position 
sensor (CPS) mounted on the front engine cover by the damper pulley 
is used to signal the EEC-II] computer of crankshaft position. The dis- 
tributor, therefore, serves only to distribute the high voltage generated 
by the ignition coil. Because of this, the relationship of the distributor 


rotor to the cap is of special importance for proper high voltage distri- - 


bution in the Duraspark Ill system incorporated on all engines except 
the V6. For this reason, the distributor is secured to the engine and the 
distributor rotor, rather than the distributor body, is adjustable. 


5  Duraspark Ill application on V6 engines so equipped use a modi- 
fied Duraspark I! type distributor assembly. The typical “breakerless ig- 
nition” stator assembly and armature are used for crankshaft position 
sensing (CPS) instead of the remote mounted crankshaft position sen- 
sor used on all other Duraspark Ill systems. Because the timing is elec- 
tronically controlled by the EEC-IIl computer, the distributor’s centrifu- 
gal weights have been removed and very strong centrifugal springs are 
used to keep the sleeve and plate assembly stationary with respect to 
the distributor shaft. The vacuum diaphragm assembly has been 
replaced by a special clip that prevents movement of the stator assem- 
bly. Rotor alignment is not adjustable on this distributor and the only 
serviceable parts are the cap, rotor and adapter. If the distributor as- 
sembly is found to be inoperative, the distributor housing and stator 
assembly must be replaced as a single unit. 

6 The latest ignition system is the TFI-IV (Thick-Film Integrated - 
EEC-IV controlled) as used initially on some feedback control 
carburetors but is more typically associated with electronic fuel-in- 
jected vehicles (see illustration). The operation of the TFI-IV system is 
very similar to the EEC-III controlled Duraspark III system, however, the 
electronics and components are different. Ignition timing is determined 
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EE 


3.6 To use a calibrated ignition tester, simply disconnect a spark 

plug (or coil) wire, attach the wire to the tester, clip the tester to a 

good ground and operate the starter - if there’s enough power to 
fire the tester, sparks will be visible 


by the EEC-IV systems Powertrain Control Module (PCM) which con- 
trols the primary circuit switching duties of the new Thick-Film Integra- 
tion Process Ignition Contro! Module (ICM). The module can be located 
directly on the distributor (ICM module with open bowl or universal dis- 
tributor) or remotely mounted (ICM with closed bowl distributor). In ad- 
dition, the TFI-!V system switched from the remote mounted CPS 
(EEC-II|) back to a distributor mounted CPS, replacing the then typical 
“breakerless ignition” armature and stator assembly with a new “Hall 
Effect” type sensor for more accurate and reliable crankshaft posi- 
tion sensing. The TFI-IlV system was later renamed the Distributor 
Ignition system (DI). 

7 Duraspark systems use a conventional oil filled coil, while the TFI- 
IV system uses a special E-core type coil. All other secondary compo- 
nents such as the coil high tension lead, distributor cap and spark plug 
wires are of standard design. 

8 Due to their relative limited usage, the Duraspark I! with MCU control 
and Duraspark II! systems will not be addressed in detail in this manual. 


3 Ignition systems - general checks 


Refer to illustration 3.6 

Warning: Because of the very high secondary (spark plug) voltage gen- 
erated by the ignition system, extreme care should be taken when this 
check is done. This not only includes the distributor, coil, control mod- 
ule and spark plug wires, but related items that are connected to the 
system as well, such as the plug connectors, tachometer and testing 
equipment. 


General checks 

1 Check all ignition wiring connections for tightness, cuts, corrosion 
or any signs of bad connections. Repair as needed. 

2 Check for poor spark plug wire connections at plugs and distribu- 
tor cap, and for carbon deposits inside the spark plug boots. 

3 If necessary, remove the spark plug wires and measure their re- 
sistance, each should be less than 30,000 ohms. Replace bad wires as 
required (see Chapter 1). 

4 If necessary, remove and check the coil-to-distributor wire 
and compare it to this Chapter’s Specifications. Replace the wire if 
required. 


Calibrated ignition tester method 

5 _ If the engine turns over but won't start, disconnect the spark plug 
lead from any spark plug and attach it to a calibrated ignition tester 
(available at most auto parts stores). Make sure the tester is designed 
for Ford ignition systems if a universal tester isn’t available. 

6 Connect the clip on the tester to a bolt or metal bracket on the en- 
gine (see illustration), crank the engine and watch the end of the 
tester to see if bright blue, well-defined sparks occur. 

7 _ If sparks occur, sufficient voltage is reaching the plug to fire it (re- 


peat the check at the remaining plug wires to verify that the distributor 
cap and rotor are OK). However, the plugs themselves may be fouled, 
so remove and check them as described in Chapter 1 or install new 
ones. 

8 If no sparks or intermittent sparks occur, remove the distributor 
cap and check the cap and rotor as described in Chapter 1. If moisture 
is present, dry out the cap and rotor, then reinstall the cap and repeat 
the spark test. 

9 If there’s still no spark, detach the coil wire from the distribu- 
tor cap and hook it up to the tester (reattach the plug wire to the spark 
plug), then repeat the spark check. 

10 If sparks now occur, the distributor cap, rotor, plug wire(s) or 
spark plug(s) or any combination may be defective. Replace as re- 
quired (see Chapter 1). lf the problem is a result of recent distributor re- 
moval, improper distributor installation may also be the cause (see 
Section 9). 

11. If no sparks occur, check the primary (small) wire connections at 
the coil to make sure they’re clean and tight. : 
12 If ano spark situation still occurs, review system operation infor- 
mation (see Sections 4 or 6) and perform system checks (see Section 5 
or 7). If harness repairs are necessary, see Chapter 12. If necessary, 
replace faulty ignition components (see Section 8), then repeat the 
check again. 


4  Duraspark system - general description 


Refer to illustrations 4.1 and 4.7 

1. The Duraspark II ignition system consists of a primary and a sec- 
ondary circuit. Included in the primary circuit are the battery, ignition 
switch, ballast resistor, coil primary winding, ignition module and dis- 
tributor stator assembly. The secondary circuit consists of the coil sec- 
ondary winding, distributor rotor, distributor cap, ignition wires and 
spark plugs (see illustration). 

2 When the ignition switch is in the RUN position, primary circuit 
current flows from the battery, through the ignition switch, the coil pri- 
mary windings, the ignition module switching circuit and back to the 
battery through the ignition system ground in the distributor. This cur- 
rent flow causes a magnetic field to be built up in the ignition coil pri- 
mary circuit. It is this field, that when collapsed (current interrupted 
abruptly) cuts across the many windings of the secondary circuit of the 
coil and produces the very high voltages necessary for ignition. 

3 To provide interruption of the primary circuit at the appropriate mo- 
ment, the Duraspark system uses a distributor shaft mounted armature 
and stationary stator signal pick-up assembly. When the distributor’s 
armature “teeth” or “spokes” approach the magnetic coil assembly 
(stator), a voltage is induced which signals the remotely mounted “igni- 
tion module” to turn off (open) the coil primary current. The collapsing 
field induces a high voltage in the coil secondary winding and the coil 
wire conducts the high voltage to the distributor, where the cap and ro- 
tor distribute it to the appropriate spark plug. A timing circuit in the ig- 
nition module turns the primary current back on after a short time for 
the next cycle. 

4 — The actual timing of the spark is a consequence of the position of 
the crankshaft (degrees before top dead center) when the armature 
and stator are in alignment. This relationship is.influenced by only three 
factors, initial timing setting plus the affects of centrifugal and vacuum 
advance upon the initial setting. Initial timing is set by conventional 
means and procedure by rotation of the distributor housing. Centrifu- 
gal and vacuum advance mechanisms control the actual point of igni- 
tion based on engine speed and load. As engine speed increases, two 
weights move out and alter the position of the armature in relation to 
the distributor shaft, advancing the ignition timing. As engine load in- 
creases (when climbing hills or accelerating, for example), a drop in in- 
take manifold vacuum causes the base plate to move slightly in the op- 
posite direction under the action of the spring in the vacuum unit, 
retarding the timing and counteracting the centrifugal advance. Under 
light loads (moderate steady speeds, for example), the comparatively 
high intake manifold vacuum acting on the vacuum advance di- 
aphragm causes the base plate assembly to move in a direction which 
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4.1 Wiring diagram for Duraspark II ignition system 
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4.7 Wiring diagram for Duraspark II! ignition system 


provides a greater amount of timing advance. 

5 Later models using Duraspark || with MCU control is essentially 
the same as the system described above except for the additional in- 
terface between the MCU and the ignition module (known as the Uni- 
versal Ignition Module, UIM). This interface allows very limited elec- 
tronic influence over timing. 

6 Onboth modules, the red ignition module wire provides operating 
voltage for the ignition module’s electronic components in the RUN 
mode. The white wire provides voltage for the ignition module during 
the START mode, while the bypass provides increased voltage for the 
coil during the START mode. The ballast resistor is actually a specific 
length of special wire, used to limit the primary ignition circuit current in 
the RUN mode. It is part of the vehicle wiring harness inside the 
passenger compartment and under no circumstances should it be cut, 
spliced or replaced by any other type of non-resistance wire. 

7 The Duraspark Ill system operates very similarly to the Duraspark 
Il'system except for the primary circuit (see illustration). The only op- 
erational difference is that in the Duraspark III, the distributor stator as- 
sembly (V6 only) or remote CPS (all others) signal is sent to the EEC-II! 
computer instead of directly to the ignition module. Assuming the orig- 
inal timing was set correctly, this signals the EEC-III of the relative po- 
sition of the crankshaft so the EEC-IIl can determine proper spark ad- 
vance based on engine demand and calibration. The EEC-III will then 


signal the ignition module to interrupt primary circuit current. In all 
other respects, system operation of the Duraspark II and Ill is the 
same. 


—— — __—M 0 0_— 


5  Duraspark system - checks 


cE 


Caution: The ignition module is a delicate and relatively expensive 
electronic component. The following tests must be done with the right 
equipment by someone that knows how to use it properly. Failure to 
follow the step-by-step procedures could result in damage to the mod- 
ule and possibly other electronic devices. 

Note: Perform general ignition checks (see Section 3) before entering 
into specific component checks. 


Module and coil bypass (START) supply voltage 
Refer to illustrations 5.2, 5.5 and 5.6 

1 If you’ve been referred to this Section from the preliminary ignition 
system check in Section 3, remove the spark tester if you have not al- 
ready done so and reconnect the coil wire to the distributor cap. 

2 If the starter relay has a terminal labeled I, detach the cable from 
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5.2 Location of S (ignition switch start) and | (ignition bypass) 
terminals on the starter relay 
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5.6 Check the supply voltage circuits at the indicated locations 
with the ignition switch in the listed test positions 
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5.20 Checking the ballast resistor (Duraspark II) 


the starter relay to the starter motor (see illustration). Note: This dis- 
ables the starter motor during ignition START tests but allows voltage 
bypass of ballast resistor to ignition module through the | circuit. 

3 If the starter relay doesn’t have a terminal labeled |, detach the 
wire to the S terminal of the relay. Note: This disables the starter motor 
during ignition START tests. Voltage bypass of ballast resistor is done 
at the ignition switch on these models. 

4 Check the battery voltage with a voltmeter and record it for 
reference later. 

5 Carefully insert small straight pins into the red and white module 
wires (see illustration). Caution: Don’t allow the pins to ground on 
anything. 

6 Check the voltage at the points indicated with the ignition switch 
in various positions (see illustration). Note: Attach the negative lead of 
the voltmeter to the distributor base and wiggle the wires in the wiring 
harness when performing the voltage checks to test for intermittent 
failures. 
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5.5 Checking ignition module voltage - first at the red and then at 
the white wire (Duraspark Il) 
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5.12 Checking the ignition coil supply voltage (Duraspark I!) 


7 If the indicated voltage readings are 90-percent of battery volt- 
age, the supply voltage circuit is okay. Refer to Step 12. 

8 If the indicated voltage readings are less than 90-percent of battery 
voltage, check the wiring harness and connector(s) for possible high re- 
sistance or shorts (refer to the wiring diagrams at the end of this book). 
Inspect the ignition switch for wear and/or damage (see Chapter 12). 

9 _ Turn the ignition switch to the OFF position. 

10 Remove the straight pins. 

11 Reattach any cables/wires removed from the starter relay. 
Ignition coil (RUN) supply voltage 

Refer to illustration 5.12 

12 Attach the negative lead of a voltmeter to the distributor base 
(see illustration). 

13 Turn the ignition switch to the RUN position. 

14 Attach the positive lead of the voltmeter to the BATT terminal on 
the ignition coil. 

15 If the indicated voltage is between 6 to 8 volts, the circuit is okay. 
Proceed to Step 50. 

16 If the indicated voltage is less than 6 or greater than 8 volts, check 
for high or low resistance ballast resistor (see illustration). 

17 Turn the ignition switch to the OFF position. 

Ballast resistor 

Refer to illustration 5.20 

18 Separate and inspect the ignition module two-wire connector with 
the red and white wires. 

19 Unplug and inspect the ignition coil connector. 

20 Attach the leads of an ohmmeter to the BATT terminal of the igni- 
tion coil and the red wire in the module connector (see illustration). 
21 If the indicated resistance is the same as specified, the resistor is 
okay. Check for high or low primary coil resistance (see Step 24) 
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5.37 Checking the module ground circuit continuity (Duraspark Il) 


22 If the indicated resistance is less or more than the specified pri- 
mary resistance, replace the ballast resistor and recheck ignition coil 
supply voltage (see Step 12). 

23 Reconnect the module plug. for a short circuit. After repair, repeat the ignition coil supply voltage 


ignition coil primary resistance check (see Step 12). 
: Refer to illustration 5.25 35 Turn the ignition switch to the OFF position. 


24 Detach the ignition coil wires. d a6 Remove te staigit ep. 


5.47 Checking distributor ground circuit continuity (Duraspark II) 


25 Measure the primary resistance between the BATT and TACH ter- Ignition module ground circuit 

minals (see illustration). Compare your reading with the value listed in Refer to illustration 5.37 

this Chapter’s Specifications. 37 Carefully insert a small straight pin into the black module wire 
26 If the resistance is as specified, the ignition coil primary resis- (see illustration). Caution: Don’t allow the straight pin to ground 
tance is normal. Check the primary circuit continuity (see Step 29). against anything. 

27 If the indicated resistance is less or more than the specified resis- 38 Attach the negative lead of a voltmeter to the distributor base. 
tance, replace the ignition coil (see Section 8) and recheck the ignition 39 Turn the ignition switch to the RUN position. 

coil supply voltage (see Step 72). 40 Measure the voltage at the black wire. 

28 Reconnect the ignition coil wires. 41 If the voltage is greater than 0.5 volt, check the distributor ground 


circuit (see Step 45). 

f ; 42 If the voltage is less than 0.5 volt, circuit is okay. Since all 
Refer to illustration 5.29 ; ; nie 
29 Carefully insert a small straight pin into the ignition module green ieee See must be in the module - replace the igni- 
pay ee Caution: Don’t allow the straight pin to ground 43 Turn the ignition switch to the OFF position. 

agai : : 

30 Attach the negative lead of the voltmeter to the distributor base. fi oe ous staigh Bene deigen the volimetcr 

31 Turn the ignition switch to the RUN position. Distributor ground circuit check 


Primary circuit continuity 


32 Measure the voltage at the green module wire. Refer to illustration 5.47 

33 If the indicated voltage is greater than 1.5 volts, the circuit is not 45 Unplug the distributor connector from the wiring harness and 
_ being properly grounded by the module or the module ground circuit is inspect it for dirt, corrosion and damage. 

faulty. To isolate, check the ignition module ground circuit (see 46 Attach one lead of an ohmmeter to the distributor base. 

Step 37). 47 Attach the other lead to the black wire in the distributor connector 


34 If the indicated voltage is less than 1.5 volts, inspect the wiring (see illustration). Measure the resistance in the distributor ground cir- 
harness and the connectors between the ignition module and the coil cuit. Note: Wiggle the distributor grommet when making this check. 
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5.51 Measuring the resistance of the stator assembly and wiring 
harness (Duraspark II) 


BALLAST 
RESISTOR 


IGNITION 
SWITCH 


IGNITION 
MOOULE 


, 
IGNITION 
cojL 


I = 

I 
DISTRIBUTOR ; } 
! 


Pr onance| 


\ 
‘\ 
A 
< ‘a 
al 
= DISTRIBUTOR 
= BASE 


5.55 Checking the stator assembly and wiring harness for shorts 
to ground (Duraspark II) 


BALLAST 
RESISTOR 


IGNITION 
SWITCH 


IGPITION 
MODULE 


DISTRIBUTOR 


5.59 Measuring the resistance of the stator assembly at the 
distributor connector (Duraspark II) 
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5.66 Checking the ignition coil secondary resistance 
(Duraspark I) 


48 If the resistance is less than 1 ohm, the distributor ground circuit is 
okay. Inspect the wiring harness and the connectors between the dis- 
tributor and the ignition module for open. After repair, connect distribu- 
tor connector and recheck ignition coil supply voltage (see Step 12). 

49 Ifthe resistance is greater than 1 ohm, check the ground screw in 
the distributor. After repair, plug in the distributor connector and 
recheck ignition coil supply voltage (see Step 12). 


Stator assembly and wiring harness check 

Refer to illustrations 5.51 and 5.55 

50 Unplug the ignition module four-wire connector. Inspect it for dirt, 
corrosion and/or damage. 

51. Attach the leads of an ohmmeter to the wiring harness terminals 
of the orange and purple wires (see illustration). 

52 Measure the combined stator and harness resistance value. 
Note: Wiggle the wires in the harness when making the check. 

53 Next, check the stator and wiring isolation to ground as follows: 
54 Attach one lead of an ohmmeter to the distributor base. 

55 Attach the second lead of an ohmmeter to the wiring harness ter- 
minals of the orange and purple wires one at a time (see illustration). 
56 If combined stator and harness resistance is as specified and stator 
and harness isolation is greater than 70,000 ohms, the components 
are okay. Check the ignition coil secondary resistance (see Step 65). 
57 If stator resistance is less or more than the specified resistance 
and/or stator isolation resistance is less than 70,000 ohms, problem 
could be in harness or stator. Check the stator at the distributor con- 
nector to determine the exact problem source (see Step 58). 


Stator check 
Refer to illustration 5.59 


58 Unplug the distributor wire harness connector. Inspect it for dirt, 
corrosion and damage. 


59 Attach the leads of an ohmmeter to the wiring harness terminals 
of the orange and purple wires and record reading (see illustration). 
60 Next, check the stator and wiring isolation to ground as follows: 
61 Attach one lead of an ohmmeter to the distributor base. 

62 Attach the second lead of an ohmmeter to the wiring harness ter- 
minals of the orange and purple wires one at a time. 

63 If stator resistance is less or more than the specified resistance 
and/or stator isolation resistance is less than 70,000 ohms, replace the 
stator assembly (see Section 8). 

64 If the resistance is as specified, the distributor stator is okay. In- 
spect the wiring harness between the distributor and the ignition mod- 
ule for open or shorts. 


Ignition coil secondary resistance check 

Refer to illustration 5.66 

65 Disconnect and inspect the ignition coil wires and connector. 

66 Check the resistance between the BATT terminal and the center 
terminal of the coil (see illustration). 

67 If the resistance is as specified, the coil secondary circuit is nor- 
mal. Check the coil TACH lead for a short to ground (see Step 70). 

68 If the indicated resistance is less or more than the specified resis- 
tance, replace the ignition coil (see Section 8). 

69 Reconnect the coil wires. 


Ignition module-to-coil wire short check 

Refer to illustration 5.71 

70 Unplug and inspect the four-wire ignition module electrical con- 
nector and the ignition coil connector. 

71 Connect one lead of an ohmmeter to the distributor base and the 


other lead to the TACH terminal of the ignition coil connector (see il- 
lustration). 
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5.71 Checking the coil (-) to ignition module circuit for a short 
to ground 
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system - refer to this schematic when checking circuits 
in Section 7 


72 Measure the resistance between the TACH terminal of the ignition 
coil connector and ground. 

73. If the resistance is more than 100 ohms, circuit is not shorted. 
Since all previous checks pass, the failure must be in the module. Re- 
place the ignition module (see Section 8). 

74 If the resistance is less than 100 ohms, the harness is shorted. In- 
spect the wiring harness between the ignition module and the coil. 
Repair as required. 

75 Reattach the ignition module and coil connectors. 


a 


6‘ TFI-IV or DI system — general description 
a 
Refer to illustrations 6.2a and 6.2b 

1 The TFI-IV ignition system (sometimes referred to as the Distribu- 
tor Ignition [Di] system) consists of a primary and a secondary circuit. 
Included in the primary circuit are the battery, ignition switch, coil pri- 
mary winding, ignition module, EEC-IV PCM (Powertrain Control Mod- 
ule) and the PIP (Profile Ignition Pick-up, or Hall Effect) sensor. The 
secondary circuit consists of the coil secondary winding, distributor ro- 
tor, distributor cap, ignition wires and spark plugs. 

2 When the ignition switch is in the RUN position, primary circuit 
current flows from the battery, through the ignition switch, the coil pri- 
mary windings, the ignition module switching circuit and back to the 


battery through the ignition system ground in the distributor. This cur- 
rent flow causes a magnetic field to be built up in the ignition coil pri- 
mary circuit. It is this field, that when collapsed (current interrupted 
abruptly) cuts across the many windings of the secondary circuit of the 
coil and produces the very high voltages necessary for ignition. The ig- 
nition switch also provides operating power to the TFI-IV module (dis- 
tributor mounted module systems) (seé illustration) or to both PIP 
sensor and ICM (remote mounted module systems) (see illustration). 
In addition, when in the START position, the ignition switch will provide 
voltage to the “start” circuit of the ignition module. This signals the 
module to ignore PCM timing commands and revert to START mode 
timing. The PCM monitors the primary circuit for proper operation by 
tapping into and sensing the circuit between the coil and the ignition 
module. The Ignition Diagnostic Module portion of the PCM performs 
the monitoring and generates EEC-IV system trouble codes if a failure 
is noted. 

3 The chain of events leading to the interruption of the primary cir- 
cuit begins at the TFI-IV distributor. The operation of the TFI-IV distrib- 
utor is accomplished through the Hall Effect vane switch stator assem- 
bly. The vane switch unit consists of a distributor shaft mounted rotary 
vane with a stationary Hall sensor on one side of the vane and a mag- 
net on the other. The vane is made of ferrous material with small sym- 
metrically positioned windows cut out. Each window represents a 
cylinder in the engine, therefore, a six-cylinder engine will have six win- 
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6.2b Schematic of the remote-mounted ICM TFI-IV ignition system - refer to this schematic when checking circuits in Section 7 
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7.3 To determine an initial diagnosis, connect a test light to the 
coil negative (TACH) lead and ground other end, crank the engine 
and observe the light - it should flash as the primary circuit is 
alternately grounding and opening 


dows. When a vane passes through the gap between the Hall sensor 
and the magnet, the magnetic field produced by the magnet is shunted 
(magnetically shorted). The Hall device is very sensitive to magnetic 
fields and senses this change and switches the supply voltage circuit 
on. This voltage is constantly being monitored by the PCM. When a 
window appears (as when the distributor turns the rotary vane) the 
magnetic field is again subjected to the hall sensor. The sensor reacts 
by switching the supply voltage off. Assuming the original timing was 
set correctly, this voltage drop signals the PCM of the relative position 
of the crankshaft. In effect, the Hall effect sensor (or PIP sensor) acts 
as a electronic crankshaft position sensor by producing a (PIP) Profile 
Ignition Pick-up signal to the PCM. In addition to providing crankshaft 
position information, the PCM counts the number of PIP signals in a 
given time interval to determine engine RPM. 

4 With this information, the PCM can determine proper spark ad- 
vance based on engine demand and calibration. After processing PIP 
and other sensor input, the PCM returns a Spark Output (SPOUT) sig- 
nal to the ignition module. The ignition contro! module (ICM) promptly 
responds by electronically interrupting the primary coil circuit voltage. 
The high voltage distribution from the coil is accomplished through a 
conventional rotor, cap and ignition wires. If no SPOUT signal is re- 
ceived from the PCM, the ignition module will revert to a fail-safe mode 
and use the unconditioned PIP signal as the timing signal. Therefore, 
the PIP signal is wired to the PCM and ignition module. No timing ad- 
vance beyond the initial timing setting is possible while in fail-safe 
mode, 

5 All TFI-IV distributors are equipped with a gear-driven distributor 
with a die-cast base housing a “Hall Effect” vane switch stator assem- 
bly and a device for fixed octane adjustment. The original Thick Film 
Integrated !V (TFI-IV) ignition module is housed in a molded thermo- 
plastic box mounted on the base of the distributor. Later model mod- 
ules are housed in an aluminum-bodied heat sink assembly and 
mounted to the fender. These new modules were renamed to Ignition 
Control Module (ICM). In addition, the TFI-IV/EEC-IV type distributor 
has neither a centrifugal nor a vacuum advance mechanism (advance 
is handled by the computer instead). 


7 ~~ +TFI-IV or DI system - checks 


Caution: The ignition module is a delicate and relatively expensive 
electronic component. The following tests must be done with the right 
equipment by someone that knows how to use it properly. Failure to 
follow the step-by-step procedures could result in damage to the mod- 
ule and/or other electronic devices, including the EEC-IV microproces- 
sor itself. Additionally, many ignition systems components are covered 
by a Federally mandated extended warranty (5 years or 50,000 miles at 
the time of this writing). Check with your dealer service department be- 
fore attempting to diagnose them yourself to see if your vehicle quali- 
fies. 
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7.10 Measuring the ignition coil primary 
resistance (TFI-IV or Dl) 


Preliminary checks 


EEC-IV voltage supply check 

Note: Perform general ignition checks (see Section 3) before entering 
into specific component checks. Caution: To assure accurate diagno- 
sis and prevent component damage, review Chapter 4 Section 15 for 
general check and measurement procedures that are applicable. 

1. Turn key to RUN position and listen carefully for the fuel pump - it 
should run for about one or two seconds and then shut off. If the fuel 
pump is heard, the EEC-IV PCM is getting voltage. If no sound is 
heard, see Chapter 4 for the EEC-IV power check procedure. 


Ignition problem symptoms 

Refer to illustration 7.3 

2 Unplug the electrical connector from the ignition contro! module 
(ICM). inspect it for dirt, corrosion and damage, then plug it back in. 

3. Attach a 12 volt DC test light between the coil TACH terminal and 
a good engine ground (see illustration). Crank the engine and observe 
the test light. 

4 Remove the test light. 


Symptom 1 

5 If the light flashes brightly (primary circuit operating okay) but 
there is still no spark at the coil wire, the problem is probably a bad coil 
(shorted primary or open/shorted secondary). Check the coil resis- 
tance (see Steps 8 and 13). 


Symptom 2 

6 If light comes on brightly but doesn’t flash, the problem is in the 
primary circuit (open from TACH to module) or ignition control module 
(stuck open transistor). Check primary circuit harness continuity from 
TACH to ignition module first (see Step 16). 


Symptom 3 

7 __\|f the light stays off or is very dim, the problem is either a voltage 
supply problem, short or open harness circuits, or electronics (no elec- 
tronic switching). Electronic problems could be bad ICM, no PIP signal 


(PIP sensor), or no SPOUT signal (EEC-IV PCM). Check coil supply 
voltage first (see Step 21). 


Ignition systems checks 


Note: Unless otherwise specified, use the distributor housing for all 
ground measurements. 


Ignition coil primary resistance 

Refer to illustration 7.10 

8 Turn the ignition switch to Off. 

9 Unplug the ignition coil wire harness connector. Inspect it for dirt, 
corrosion and damage. 

10 Measure the resistance between the primary terminals of the igni- 
tion coil (see illustration). 

11 If the indicated resistance is within the specified limits, primary 
side of coil is okay. Reconnect ignition coil connector and proceed to 
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7.13 Measuring the ignition coil secondary 
resistance (TFI-IV or Dl) 


POSITIVE (+) 
TERMINAL 


ENGINE = 
GROUND 


7.23 Measuring the ignition coil supply voltage (TFI-IV or Dl) 


secondary resistance check (see Step 13). 

42 If the indicated resistance is less or more than specified, replace 
the ignition coil (see Section 8) and perform general ignition checks 
(see Section 3). 


Ignition coil secondary resistance check 


Refer to illustration 7.13 

43. Measure the resistance from the negative primary terminal to the 
secondary terminal of the ignition coil (see illustration). 

44 If the indicated resistance is within the specified limits, secondary 
side of coil is okay. Proceed as follows: 

a) If checking for symptom 1, reconnect the ignition coil connector 
and return to general ignition checks for closer examination of 
checks (see Section 3). 

b) If checking for symptom 3, proceed to primary circuit continuity 
check (see Step 16). 

15 If the indicated resistance is less or more than the specified resis- 
tance, replace the ignition coil (see Section 8) and perform general ig- 
nition checks (see Section 3). 


Primary circuit continuity check 


Refer to illustration 7.17 

16 Unplug the wiring harness connector from the ignition module 
and unplug the ignition coil wire harness. Inspect both connectors for 
dirt, corrosion and damage. 

17 Check resistance from coil harness connector terminal TACH (coil 
negative) to module harness connector pin 2 (see illustration). Mea- 
surement should be less than 5 ohms. if greater, service open circuit in 
harness and perform general ignition checks (see Section 3): 

48 Check resistance between coil harness connector terminal TACH 
(coil negative) to ground. Measurement should be greater than 10,000 
ohms. If the resistance is lower, repair the short in the harness and per- 
form the general ignition system checks (see Section 3). 

19 Check for stray voltage at module harness connector pin 2. No 
voltage should be indicated. If voltage is indicated, service short to 
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IGNITION MODULE 
CONNECTOR 
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7.17 Use this diagram for determining the location of pins when 
checking circuits going into the ignition control module - view is 
looking into the harness side connector for the ICM (TFI-IV or Di) 


CONNECTOR IGNITION SWITCH 
TERMINAL | WIRE/CIRCUIT TEST POSITION 
TO IGNITION RUN 
COIL (—) TERMINAL 
Cae RUN CIRCUIT RUN AND START 
we | START CIRCUIT START 


7.32 Check the supply voltage circuits at the designated ignition 
module connector locations with the ignition switch in the 
indicated positions (TFI-IV or Dl) 


power in harness and perform general ignition checks (see Section 3). 
20 If all continuity checks pass, proceed as follows; 
a) If checking for symptom 2, replace the ignition module (see Sec- 
tion 8) and perform the general ignition system checks (see Sec- 
tion 3). 
b) If checking for symptom 3, proceed to the ignition control module 
supply voltage checks (see Step 25). 


Ignition coil supply voltage 

Refer to illustration 7.23 

21 Unplug the ignition coil wire harness. 

22 Turn the ignition switch to the RUN position. 

23. Measure the voltage at the positive terminal (coil +) of the ignition 
coil (see illustration). Voltage should be 90-percent of battery voltage. 
If correct voltage is indicated, check coil primary circuit (see Step 8). 
24 If the indicated voltage is less than 90-percent of battery voltage, 
repair the circuit between the ignition coil and the ignition switch (refer 
to the wiring diagrams at the end of the book) and perform the general 
ignition system checks (see Section 3). 


Ignition control module supply voltage check 


Refer to illustration 7.32 
25 Unplug the wiring harness connector from the ignition module. In- 
spect it for dirt, corrosion and damage. 
26 Attach the negative lead of a voltmeter to the distributor base. 
27 Turn the ignition switch to the RUN position and measure the volt- 
age at connector pin 2 and 3 vehicle harness side (see illustra- 
tion 7.17). 
28 Disconnect S wire on starter relay (disable starter motor), turn ig- 
nition switch to START position and measure voltage at pin 3 again. 
29 Turn ignition switch to START and measure for voltage this time 
at connector pin 4 (see illustration 7.17). 
30 Turn the ignition switch to the OFF position. 
31 Reconnect $ wire at starter relay and reconnect module connec- 
tor. 
32 If the voltages are 90% of battery voltage in positions indicated 
(see illustration), circuits are okay. Proceed as follows: 

a) If system is remote mounted ICM, proceed to ignition control 

module ground check (remote mounted only) (see Step 34). 
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DISTRIBUTOR HARNESS CONNECTOR 
REMOTE ICM TYPE 


7.38 On TFI-IV systems with a remote mounted ICM, use this 
diagram for determining the location of pins when checking 
circuits going into the distributor - view is looking into the 
harness side connector for the distributor PIP sensor 


60f0000000000 51 090000000000 
40f 0000000000 31 3000000000000 ]f21 
OC00000000ONT! 1000000000000 ; 


7.48 Use this diagram for determining the location of the pins 
when checking circuits going into the Powertrain Control Module 
(PCM) - view is looking into the harness side of the connector for 

the PCM (TFI-IV or Dl) 


b) If systems is distributor mounted ICM, proceed to PIP check (dis- 
tributor mounted ICM) (see Step 41). 
33 If any voltage is less than 90-percent of battery voltage, service 
ICM power circuits to the ignition switch for opens/shorts and perform 
general ignition checks (see Section 3). 


Ignition control module ground check (remote 
mounted only) 

Refer to illustration 7.38 

34 Unplug the wiring harness connector from the ignition module. In- 
spect it for dirt, corrosion and damage. 

35 Measure the resistance from pin 1 of the module electrical con- 
nector (see illustration 7.17) to a good ground on the distributor hous- 
ing. Note: The grounding end of this circuit is not attached directly to 
ground, but rather through the PIP sensor stator assembly {in the dis- 
tributor) and then to ground. 

36‘ If the measured resistance is less than 5 ohms, the circuit is okay. 
Proceed to the PIP sensor check (remote mounted ICM) (see Step 52). 
37 If the resistance is significantly greater than 5 ohms, there is a 
high resistance somewhere in the module-to-distributor harness (ICM 
pin 1-to-PIP pin 6), or within the distributor where the PIP sensor is at- 
tached (grounded) to the distributor housing. 

38 To isolate the problem, disconnect the PIP connector at the dis- 
tributor and check the resistance from the distributor pin 6 (see ilius- 
tration) to the distributor housing. 

39 If resistance is greater than 5 ohms, check the PIP sensor screws 
for tightness. If the screws are clean and tight, the PIP sensor has an 
open ground circuit - replace the PIP sensor (see Section 8) and per- 
form the general ignition system checks (see Section 3), 

40 If the resistance is less than 5 ohms, the problem is in the har- 
ness. Repair the cause of high resistance in the harness. After repair, 
perform the general ignition system checks (see Section 3). 


PIP stator sensor checks (distributor mounted ICM) 
Refer to illustrations 7.41 and 7.48 

Note: The following procedure begins with a direct measurement for 
presence of the PIP signal. An alternative method is to perform the EEC- 
IV self-checks as outlined in Chapter 4, Section 14. Continuous trouble 
codes 14 or 211 indicate a failure in the PIP circuit. If a code is present, 
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7.41 On the distributor-mounted ICM system, use a small pin to 
penetrate the insulation and tap into the PIP out signal from the 
ICM - don’t allow the pin to accidentally ground out to anything 


follow the remaining part of this procedure to isolate problem area. 

41 Verify all ignition systems connectors are installed. Near the igni- 
tion module connector, tap into PIP signal wire by using a small tailors 
pin to penetrate the insulation of the wire coming out of connector pin 
6 of the module connector (PiP out signal) (see illustration). Do not al- 
low the pin to ground on anything. 

42 Prepare to measure the PIP sensor alternating current (AC) output 
voltage from wire tap to the battery negative post. 

43 Crank the engine and observe the AC voltage. Voltage should in- 
dicate between 3.0 to 8.5 volts AC. If the voltage is within limits, pro- 
ceed to the PCM module check (SPOUT) (see Step 72). 

44 If the voltage is not within limits, proceed as follows: 

45 To help isolate the problem, disconnect the EEC-IV PCM 
connector at the PCM (see Chapter 4 section 15 if required) and 
repeat the test. 

46 If the voltage is now within limits, the PCM is shorting the PIP sig- 
nal and probably should be replaced. At this point it would be a good 
idea to have your dealer service department check the vehicle, since 
they can try a new PCM module (which may or not be the problem) 
without having to buy one yourself. 

47 If the voltage is still not within limits, disconnect the ignition mod- 
ule electrical connector and proceed with the harness checks as fol- 
lows: 

48 Measure the resistance between the module electrical connector 
pin 6 (See illustration 7.17) and PCM electrical connector pin 56 (see 
illustration). Resistance should be less than 5 ohms. 

49 Measure the resistance between the module electrical connector 
pin 1 and PCM electrical connector pin 16. Resistance should be less 
than 5 ohms. 

50 Measure the resistance first between module connector pin 1 and 
ground, then between pin 6 and ground. Resistance should be greater 
than 10,000 ohms. 

51 If any resistance measurements fail, repair the appropriate har- 
ness for shorts or opens and perform the general ignition system 
checks (see Section 3). If the checks pass, proceed to the ignition con- 
trol module check (distributor mounted only) (see Step 68). 


PIP stator sensor checks (remote mounted ICM) 
Refer to illustration 7.55 


Note: The following procedure performs a direct measurement for pres- 
ence of the PIP signal. An alternative method is to perform the EEC-IV 
self-checks as outlined in Chapter 4, Section 14. Continuous trouble 
codes 14 or 271 indicate a failure in the PIP circuit. If a code is present, 
follow the remaining part of this procedure to isolate the problem area. 
52 Disconnect the distributor electrical connector and check for PIP 
sensor supply voitage at pin 8 (see illustration 7.38) with the key in 
the RUN position. Battery voltage should be indicated. 

53 Disconnect the S wire on the starter relay (disable the starter mo- 
tor) and again check for PIP sensor supply voltage at pin 8 with the key 
in the START position. Battery voltage should be indicated. 
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7.55 On the remote mounted ICM system, at the distributor 
harness, use a small pin to penetrate the insulation and tap into 
the PIP out signal from the distributor - don’t allow the pin to 
accidentally ground out to anything 


54 If no voltage or low voltage is indicated, repair the circuit to the ig- 
nition switch for opens or shorts and perform the general ignition sys- 
tem checks (see Section 3). !f the checks pass, reconnect the S wire 
on the relay and proceed to the next step. 

55 Verify all ignition systems connectors are installed. Near the 
distributor connector, tap into the PIP signal wire by using a small pin 
to penetrate the insulation of the wire coming out of connector pin 1 
(see illustration) of distributor connector (PIP out signal). Do not allow 
the pin to short to anything. 

56 Prepare to measure PIP sensor AC output voltage from the wire 
tap to the battery negative post. 

57 Crank the engine and observe the voltage - it should indicate be- 
tween 3.0 to 8.5 volts AC. !f the voltage is within limits, proceed to the 
PCM module check (SPOUT) (see Step 72). 

58 To help isolate the problem, disconnect the EEC-IV PCM 
connector at the PCM (see Chapter 4 section 15 if required) and 
repeat the test. 

59 If the voltage is now within limits, the PCM is shorting the PIP sig- 
nal and probably should be replaced. At this point it would be a good 
idea to have your dealer service department check the vehicle, since 
they can try a new PCM module (which may or not be the problem) 
without having to buy one yourself. 

60 If voltage is still not within limits, disconnect the ignition module 
connector and repeat the test. 

61 If voltage is now within limits, the ICM is shorting the PIP signal. 
Replace the ICM (see Section 8) and perform the general ignition sys- 
tem checks (see Section 3). 

62 If the voltage is still not within limits, proceed with the harness 
checks as follows: 

63 Measure the resistance between module pin 6 (see illustra- 
tion 7.17) and distributor pin 1 (see illustration 7.38). Resistance 
should be less than 5 ohms. 

64 Measure the resistance between the distributor at pin 1 (see illus- 
tration 7.38) and PCM pin 56 (see illustration 7.48). Resistance 
should be less than 5 ohms. 

65 Measure the resistance between module pin 6 and ground. Resis- 
tance should be greater than 10,000 ohms. 

66 If any resistance measurements fail, repair the appropriate circuits 
for shorts or opens and perform the general ignition system checks 
(see Section 3). 

67. If no problems can be found, and voltage is still not within limits, 
replace the PIP sensor stator assembly (see Section 8) and perform the 
general ignition system checks (see Section 3). 


Ignition contro! module checks (distributor-mounted only) 


Refer to illustration 7.69 

Note: This check only verifies PIP sensor circuit continuity through the 
module and is not a complete test of the electronic function of the 
module. Since the remote mounted module has no PIP throughput sig- 
nais, no checks are required. Z 

68 Remove module from distributor (see Section 8). 

69 Perform the module pin-to-pin resistance measurements 
(see illustration). 

70 Ifthe module fails any test, install a new module on the distributor 
(see Section 8) and perform the general ignition system checks (see 
Section 3). 


Measure the 
resistance between: 


PIP IN and PIP OUT 


Is the reading: 
less than 150 


PIP PWR and TFi PWR less than 160 
GND and PIP IN greater than 500 
GND and IGN GND less than5 


PIP PWR and PIP IN 


between 900 and 1.5K 


PIP OUT 
SPOUT 


START ON PUSH TFI-IV MODULE 
IDM ON CCD TFI-1V MODULE 


7.69 On the distributor mounted ICM, test ICM module-to-PIP 
continuity by performing resistance measurements as shown - if 
out of specification, replace the module 


at | 


GROUND = 


7.72 At the ICM, use a small pin to penetrate the insulation and 
tap into the SPOUT in signal from the PCM - don’t allow the pin to 
accidentally ground out to anything 


a 
71 If the module passes, the PIP sensor must not be generating a 
signal (see the PIP sensor checks). Check the PIP sensor screws for 
tightness. If the screws are clean and tight, replace the PIP sensor sta- 
tor assembly and reinstall the original ignition module (see Section 8). 


PCM module check (SPOUT) 


Refer to illustration 7.72 

Note: The following procedure begins with a direct measurement for 
presence of the SPOUT signal. An alternative method is to perform 
FEC-IV self-checks as outlined in Chapter 4, Section 14. Continuous 
trouble codes 18 and 212 or running codes 18 or 213 indicate a failure 
in the SPOUT circuit. If a code is present, follow the remaining part of 
this procedure to isolate the problem area. 

72 Verify all ignition systems connectors are installed. Near the igni- 
tion module connector, tap into the SPOUT signal wire by using a small 
pin to penetrate the insulation of the wire coming out of pin 5 (see il- 
lustration) of the module connector (PIP out signal). Do not allow the 
pin to short to anything. 

73 Prepare to measure the SPOUT sensor AC output voltage 
from the wire tap to the battery negative post. 

74 Crank the engine and observe the voltage - the meter 
should indicate between 3.0 to 8.5 volts AC. 

75 If voltage is within limits, the ignition control module must 
be faulty by process of elimination. Replace the ICM (see Sec- 
tion 8) and perform the general ignition system checks (see Sec- 
tion 3). 
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8.17 Duraspark Il stator assembly for V8 engines - exploded 
view (refer to this diagram when replacing the stator or 
related components) 


76 If voltage is not within limits, isolate the problem as follows: 
77 Locate the SPOUT single wire connector near the ignition 
module and disconnect it (see Section 10). Prepare to measure 
the (AC) output voltage from the PCM side of the harness at the 
SPOUT connector and repeat the test. 

78 If voltage is now within limits, the ICM is shorting the 
SPOUT signal. Replace the ICM (see Section 8) and perform the 
general ignition system checks (see Section 3). 

79 «If the voltage is still not within limits, disconnect the PCM 
connector and measure the resistance between the SPOUT con- 
nector and PCM connector pin 36 (see illustration 7.48). Mea- 
surement should be less than 5 ohms. 

80 Next, check the resistance between the SPOUT connector 
and ground (PCM disconnected). Measurement should be 
greater than 10,000 ohms. 

81 If any resistance measurements fail, repair the harness for opens or 
shorts and perform the general ignition system checks (see Section 3). 
82 If no problems could be found and the voltage is still out of 
range, the problem is probably the PCM module itself. At this 
point it would be a good idea to have your dealer service de- 
partment check the vehicle, since they can try a new PCM 
module (which may or not be the problem) without having to 
buy one yourself. 


8 Ignition system components - replacement 


Note: Many ignition systems components are covered by a Federally 
mandated extended warranty (5 years or 50,000 miles at the time of this 
writing). Check with your dealer service department before replacing 
components to see if your vehicle qualifies. Also, on vehicles with Elec- 
tronic Engine Control (EEC), when the battery is disconnected, the 
Powertrain Control Module (PCM) loses it’s memory and some abnor- 
mal driving symptoms may result for the first 10 miles or so until the 
PCM relearns its adaptive strategy. 


Duraspark Ignition coil 
1 Disconnect the negative battery cable from the battery. 
2 Using coded strips of tape, mark each of the wires at the coil to 


help return the wires to their original positions during reinstallation. 

3 Remove the coil-to-distributor high-tension lead. 

4 Remove the connections at the coil. On electronic ignitions, these 
connections may be of the push-lock connector type. Separate them 
from the coil by releasing the tab at the bottom of the connector. 

5 Remove the retaining boit(s) holding the coil bracket to the cylin- 
der head or intake manifold. 

6 Remove the coil from the coil bracket by loosening the 
clamp bolt. 

7 Installation is the reverse of removal. Apply a thin layer of silicone 
grease to the inside of the coil-to-distributor high-tension lead boot. 


Duraspark ignition module 

8 Detach the cable from the negative terminal of the battery. 

9 Vehicles equipped with a Duraspark II system may have either the 
standard Duraspark {1 module or the universal ignition module. If your 
vehicle is equipped with the standard module, unplug both connec- 
tors. If your vehicle is equipped with the UIM module, unplug all three 
connectors. Note: Modules are not interchangeable. 

10 Remove the mounting screws and detach the module. 

11 Installation is the reverse of removal. 


Duraspark, stator assembly 


V8 engines 
Refer to illustration 8.17 


Removal 

12 Remove the cable from the negative battery terminal. 

13 Disconnect the spring clips retaining the distributor cap to the 
adapter and place the cap and wires aside. 

14 Remove the rotor from the distributor shaft. 

15 Disconnect the distributor connector from the wiring harness. 

16 Disconnect the spring clips retaining the distributor cap adapter 
to the distributor body and remove the cap adjuster. 

17 Using a small gear puller or two screwdrivers, remove the arma- 
ture from the sleeve and plate assembly (see illustration). 

18 Remove the E-clip retaining the diaphragm rod to the stator as- 
sembly, then lift the diaphragm rod off the stator assembly pin. 

19 Remove the screw retaining the ground strap at the stator assem- 
bly grommet. 

20 Remove the wire retaining clip securing the stator assembly to the 
lower plate assembly. 

21 Remove the grommet from the distributor base and lift the stator 
assembly off the lower plate assembly. 

Installation 

22 If the lower plate assembly is to be reused, clean the bushing to 
remove any accumulated dirt and grease. 

23 Install the stator assembly by reversing the removal procedure. 
Note when installing the armature that there are two locating notches 
in it. Install the armature on the sleeve and plate assembly employing 
the unused notch and a new roll pin. 

24 Check the initial timing (see Section 10). 


V6 engines 
Refer to illustration 8.29 


Removal 


25 Disconnect the cable from the negative battery terminal. 

26 Disconnect the spring clips retaining the distributor cap and place 
the cap and wires aside. 

27 Remove the rotor from the distributor shaft. 

28 Unplug the distributor connector from the wiring harness. 

29 Using a small gear puller or two screwdrivers as levers, remove 
the armature sleeve and plate assembly (see illustration). 

30 Remove the two screws retaining the lower plate assembly and 
stator assembly to the distributor base, noting that there are two differ- 
ent size screws employed. 

31 Remove the lower plate assembly and stator assembly from the 
distributor. 

32 Remove the E-clip, flat washer and wave washer securing the sta- 
tor assembly to the lower plate assembly, then separate the stator 
from the lower plate. Note the installation of the wave washer. 
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8.29 Duraspark !1 stator assembly for V6 engines - exploded 
view (refer to this diagram when replacing the stator or 

related components) 


8.48 ... then pull the module straight down to detach the spade 
terminals from the PIP stator assembly - if room permits, this 
operation can be done with distributor still attached to the engine 


Installation 

33 Before installing the stator, remove any accumulated dirt or 
grease from parts that are to be re-used, 

34 Place the stator assembly on the lower plate assembly and install 
the wave washer (outer edges up), flat washer and E-clip. 

35 Install the stator assembly/lower plate assembly on the distributor 
base, making sure to engage the pin on the stator assembly in the di- 
aphragm rod. 

36 Attach the lower plate assembly and stator assembly to the dis- 
tributor base, making sure to install the different size screws in their 
proper locations. 

37 When installing the armature, note that there are two notches in it. 
Install the armature on the sleeve and plate assembly employing the 
unused notch and a new roll pin. 

38 Connect the distributor connector to the wiring harness. 

39 Reinstall the rotor and distributor cap, making sure that the igni- 
tion wires are securely connected to the cap and spark plugs. 

40 Connect the cable to the negative battery terminal. 

41 Check the initial timing (see Section 10). 


TFI-IV ignition coil 

42 Locate the coil assembly (usually above the valve cover or next to 
the distributor). 

43 Unplug the electrical connector and coil wire. 

44 Remove the coil retaining screws and detach the coil. 

45 Installation is the reverse of removal. 


8.47 To remove the TFI-IV ICM from the distributor, remove the 
two screws (arrows)... 


FPS 


8.49 Be sure to wipe back of the ignition module clean and apply 
a film of dielectric grease (essential for cool operation 
of module) - DO NOT use any other type of grease! 


TFI-IV ignition control module 


(distributor-mounted) 

Refer to illustrations 8.47, 8.48 and 8.49 

46 {f necessary to gain access to remove the module, remove the 
distributor from the engine (see Section 9). Note: On some models the 
distributor must be removed before the module can be detached be- 
cause other components interfere with an on-vehicle removal. 

47 Remove the two module mounting screws (see illustration). 

48 Pull straight down on the module to disconnect the spade con- 
nectors from the stator connector (see illustration). 

49 Whether you are installing the old module or a new one, wipe the 
back of the module clean and apply a film of silicone dielectric grease 
(see illustration). 

50 Installation is the reverse of removal. When plugging in the mod- 
ule, make sure that the three terminals are inserted all the way into the 
stator connector. 


TFI-IV ignition control module 


(remote-mounted) 

Refer to illustration 8.53 

51 Locate the Ignition Control Module (ICM) in the engine compart- 
ment against the left fender apron. 

52 Disconnect the electrical connector from the module. 
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8.53 The remote mounted module can be found on the left 
(driver’s) side inner fender panel 


53 Remove the heatsink-to-inner fender panel screws and remove 
the heatsink/module assembly (see illustration). 

54 Remove the two module-to-heatsink mounting screws and re- 
move module. 

55 Whether you are installing the old module or a new one, wipe the 
back of the module clean with a soft, clean shop rag and apply a film of 
silicone dielectric grease to the back side of the module (see illustra- 
tion 8.49) . 

56 Installation is the reverse of removal. 


TFI-IV or DI distributor stator (PIP sensor) 


Refer to illustrations 8.64, 8.66, 8.67, 8.68, 8.69, 8.70, 8.74, 
8.83a and 8.835 


57 Remove the distributor cap and position it out of the way with the 
wires attached. 

58 On distributor mounted modules, disconnect the module from the 
wire harness and remove module (see Steps 46 through 48). 

59 Remove the distributor (see Section 9). 

60 Remove the rotor. 

61 Mark the rotary vane-to-shaft orientation and remove the screws 


oe. 


el 
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retaining the rotary vane to the shaft. Remove the rotary vane. 

62 Clamp the lower end of the distributor housing in a vise. Place a 
shop rag in the vise jaws to prevent damage to the distributor and 
don’t over-tighten the vise. 

63 Before removing the drivegear, note that the roll pin is slightly off- 
set. When the distributor is reassembled, the roll pin cannot be rein- 
stalled through the drivegear and distributor shaft holes unless the 
holes are perfectly lined up. Mark the orientation of the gear to the 
shaft for reassembly. 

64 With an assistant holding the distributor steady in the vise, use 
a 5/32-inch diameter pin punch to drive the roll pin out of the shaft 
(see illustration). 

65 Loosen the vise and reposition the distributor with the drivegear 
facing up. 

66 Remove the drivegear with a small puller (see illustration). 

67 Before removing it from the distributor, check the shaft for burrs 
or built up residue, particularly around the drivegear roll pin hole (see 
illustration). If burrs or residue are evident, polish the shaft with emery 
cloth and wipe it clean to prevent damage to the seal and bushing in 
the distributor base. 

68 After removing any burrs/residue, remove the shaft by gently 
pulling on the plate. Note the relationship of the spacer washer to the 
distributor base before removing the washer (see illustration). 

69 Remove the octane rod retaining screw (see illustration). 

70 Lift the inner end of the rod off the stator retaining post (see illus- 
tration) and pull the octane rod from the distributor base. Nete: Don’t 
lose the grommet installed in the octane rod hole. The grommet pro- 
tects the electronic components of the distributor from moisture. 
Check the grommet for a good seal to the rod and the distributor body. 
71 Remove the stator screw(s) (see illustration 8.70). 

72 On distributor-mounted modules, gently lift the stator assembly 
straight up and remove the stator assembly from the distributor. On re- 
mote-mounted module systems, lift the stator assembly and wiring 
harness out as one unit. 

73 Check the shaft bushing in the distributor base for wear or signs 
of excessive heat buildup. If signs of wear and/or damage are evident, 
replace the complete distributor assembly. 

74 Inspect the O-ring at the base of the distributor. If it is damaged 
or worn, remove it and install a new one (see illustration). 

75 Inspect the base casting for cracks and wear. If any damage is 
evident, replace the distributor assembly. 

76 Place the stator assembly in position over the shaft bushing and 
press it down onto the distributor base until it’s completely seated on 
the posts. On stator assembly with wire harness, make sure harness 
grommet is properly positioned in distributor housing slot. 

77 Install the stator screws and tighten them securely. 

78 Insert the octane rod through the hole in the distributor base and 
push the inner end of the rod onto the post. Note: Make sure that the 


ot : 


securely in a vise lined with shop rags, 
drive out the roll pin with a 5/32-inch 
pin punch 


8.66 Use a small puller to separate the 
drivegear from the shaft 


8.67 Inspect the distributor shaft for 
burrs or residue like this in the vicinity of 
the drivegear and remove it with emery 
cloth to prevent damage to the distributor 
bushings when the shaft is removed 
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8.68 As soon as you remove the distributor shaft, note how the 8.69 Remove the octane rod by first removing the retaining screw 


washer is installed before removing it (it could easily fall out and then... 
get lost) 


tae 


- 


8.70 ... disengage the octane rod from the post and pull it out of 8.74 If the O-ring at the base of the distributor is hardened or 
the distributor - to remove the stator assembly (PIP sensor), cracked, replace it with a new one 


remove both mounting screws and lift the stator assembly out of 
the distributor (distributor-mounted module shown) 


8.83a If the drivegear and the shaft roll pin holes are not aligned, 8.83b Secure the distributor in a vise, align the drivegear pin hole 
the roll pin cannot be installed - the drivegear will have to be with the shaft hole and tap the gear onto the shaft using a deep 
pulled off the shaft and realigned socket and a hammer 
octane rod hole is properly sealed by the grommet. back onto the distributor shaft (see illustration). Make sure the hole in 
79 Reinstall the octane.rod screw and tighten it securely. the drivegear and the hole in the shaft are lined up. Because the holes 
80 Apply a light coat of engine oil to the distributor shaft and insert were drilled off center by the factory, they must be perfectly aligned or 
the shaft through the bushing. the roll pin cannot be installed (see illustration). 


81 Mount the distributor in the vise with the lower end up. Be sure to 84 Once the drivegear is seated and the holes are lined up, turn the 
line the vise jaws with a few clean shop rags to protect the distributor distributor sideways in the vise and, with an assistant steadying it, 
base. Place a block of wood under the distributor shaft to support it drive a new roll pin into the drivegear. Make sure that neither end of the 


and prevent it from falling out while the drivegear is being installed. roll pin protrudes from the drivegear. 
82 Since the holes in the drivegear and distributor shaft are drilled off 85 Check the distributor shaft for smooth rotation, then remove the 
center, the gear can only be installed one way with the holes lined up. distributor assembly from the vise. 


83 Using a deep socket and hammer, carefully tap the drivegear 86 On distributor-mounted ignition module systems, reinstall the 
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TFI-IV module (see Steps 49 and 50). 

87 Reinstall the rotary vane assembly. 
88 Install the rotor. 

89 Install the distributor (see Section 9). 
90 Set the initial timing (see Section 10). 


EEC-IV (PCM) module 


91 See Chapter 4, Section 16 (EFI fuel system component replace- 
ment) for procedure. 


9 Distributor —- removal and installation 


Refer to illustration 9.4 


Removal 

1 Detach the cable from the negative terminal of the battery. 

2 Detach the coil secondary lead from the coil and the wires from 
the plugs, then remove the distributor cap from the distributor. 

3 Unplug the module electrical connector. Mark and remove any 
vacuum lines if equipped. 

4 Make amark on the edge of the distributor housing directly below 
the rotor tip and in line with it. Also, mark the base of the distributor to 
the engine block or intake manifold to ensure that the distributor is po- 
sitioned correctly upon re-installation (see illustration). 

5 Remove the distributor bolt and clamp, then pull the distributor 
straight up to remove it. Be careful not to disturb the intermediate dri- 
veshaft. Caution: /f the crankshaft is turned while the distributor is re- 
moved, or if a new distributor is required, the alignment marks will be 
useless. 


Installation (crankshaft not turned after 


distributor removal) 

6 __ Insert the distributor into the engine so its mark lines up with the 
corresponding engine block or intake manifold mark. Due to the helical 
gears involved, upon initial insertion it will be necessary to position the 
rotor in such a way that it leads its alignment mark on the distributor 
housing slightly. The distributor shaft will rotate as the gears mesh, 
bringing the rotor and housing marks into alignment. This process may 
take several attempts until the correct “lead” is found. 

7 ‘If the distributor doesn’t seat completely, the hex shaped recess 
in the lower end of the distributor shaft is not mating properly with the 
oi! pump shaft. If this is the case, remove the distributor and use a long 
screwdriver (or special pump priming tool) to rotate the oil pump shaft. 
It shouldn’t take much. Repeat step 6 until the distributor seats prop- 
erly and both distributor to engine and rotor to distributor marks are 
correctly aligned. Proceed to Step 12. 


Installation (crankshaft turned after distributor 


removal, or new distributor) 

8 See Chapter 2A, B or C and position the number one piston at 
TDC on the compression stroke. 

9 Temporarily install the cap onto distributor and note the location 
of the number one spark plug wire (trace the correct wire back from the 
number one spark plug if necessary). Make a mark on the side of the 
distributor directly under the number one wire and as close to the cap 
as possible. Remove the cap. 

10 If a new distributor is being installed, use the old distributor base 
mark as a reference and create a new mark in approximately the same 
location on the new distributor. 

11 Perform Steps 6 and 7 using the new reference mark(s). 


Final installation 


12 With the distributor marks aligned, the rotor should be pointing at 
the alignment mark you made on the distributor housing, and the dis- 
tributor base-to-engine block or manifold marks should be in align- 
ment as they were before removal. 

13 Place the clamp in position and toosely install the bolt. 

14 Install the distributor cap and tighten the cap screws securely. 

15 Plug in the module electrical connector. 
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9.4 Mark the position of the rotor on the edge of the distributor 

housing (arrow) and make a second mark between the distributor 

base and engine block or intake manifold (arrow) to ensure 
proper reinstallation of the distributor 


16 Reattach any vacuum hoses. 

17 Connect the cable to the negative terminal of the battery. 

18 On Duraspark II! systems (except on the V6 engine), check rotor 
alignment (see Section 11). If the sleeve/adapter slots cannot be 
aligned, pull the distributor out of the engine enough to disengage the 
distributor gear and rotate the shaft to engage a different distributor 
gear tooth with the cam gear, then reinstall the distributor. 

19 Check the ignition timing (see Section 10) and tighten the distribu- 
tor clamp bolt securely. 


10 Ignition timing and advance — check and adjustment 


Refer to illustrations 10.5, 10.7 and 10.17. 

Note 1: On EEC controlled ignition systems (TFI-IV and Duraspark III) the 
PCM is programmed to assume the crankshaft is at specific location (de- 
grees before top dead center) each time a PIP pulse is received from the 
PIP sensor. This assumed location is listed on the emissions control label 
for each model. All subsequent electronic control over timing is based on 
this assumed crankshaft position information. The following procedure 
can be somewhat misleading in that its purpose is not to set actual tim- 
ing, but is intended to set the actual crankshaft position equal to the 
PCMs assumed crankshaft position. All further conditioning of the actual 
timing signal should therefore fall within design limits. Due to this critical 
requirement, Duraspark III ignition systems were designed without any 
capacity for timing adjustment. Later (TFI-IV) systems recognized the 
need to make baseline adjustments due to manufacturing tolerances. 
Note 2: On all models, make sure to check the Vehicle Emission Con- 
trol Information label on your vehicle to see if a different procedure is 
specified. 


Initial timing check and adjustment 


1 Apply the parking brake and block the wheels. Place the trans- 
mission in PARK (automatic) or NEUTRAL (manual). Turn off all acces- 
sories (heater, air conditioner, etc.). ; 

2 Start the engine and warm it up. Once it has reached operating 
temperature, turn it off. 

3 If the vehicle is an early model equipped with a Duraspark I! 
ignition system, mark and disconnect the vacuum hose(s) from 
the distributor vacuum advance or combined advance/retard unit 
and plug the hose(s). 

4 \f the vehicle is an early California model with an inline six-cylinder 
engine with MCU-controlled Duraspark, disconnect the vacuum ad- 
vance hoses and plug the hoses. Locate the Duraspark module and 
disconnect the Yellow and Black wire connector. Jumper the Yellow 
and Black wires together on the module side of the harness. Note: 
Jumping the pins overrides the MCU-controlled timing retard circuit 
within the ignition module. Accurate timing measurements can only be 
made in this mode. 

5 If the vehicle is equipped with TFI-IV ignition system, unpiug the 
single wire ‘SPOUT (Spark Output) signal connector where it goes into 
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10.7 Ignition timing marks (typical) 


ber on the timing scale. Tighten the distributor clamp bolt securely 
when the timing is correct and recheck it to make sure it didn’t change 
when the bolt was tightened. 


Mechanical and vacuum advance check 
10.5 On EEC controlled ignitions (TFI-IV), locate the single wire (Duraspark II only) 
SPOUT connector and unplug it prior to checking ignition timing - 11. While watching timing marks with light, increase engine speed to 
this is mandatory for accurate about 2500 rpm. Timing should advance. If not, remove the stator as- 
timing measurement sembly and service stuck mechanical advance mechanism in distribu- 
tor (see illustration). 


the TFI/ICM module harness connector (see illustration). Vehicles 42 While engine is at idle, use a hand-held vacuum pump to pull vac- 
equipped with a double wire SPOUT connector incorporate a special uum on distributor vacuum advance diaphragm. Engine should speed 
shorting bar into the connector. If this is the case, remove the shorting up. Verify advanced timing with timing light. If the timing does not ad- 
bar. Note: This operation disconnects the PCM’s SPOUT signal to the vance, but the diaphragm holds vacuum, service stuck distributor sta- 
number 5 terminal on the module. When no signal is received, the TFI- tor plate. If the diaphragm will not hold vacuum, replace the di- 
!V or ICM module reverts to a internal back-up timing mode. Accurate aphragm. Note: Dual vacuum diaphragms with timing retard port can 
timing measurements can only be made in this mode. be checked in the same manner, except engine speed should decrease 
6 Connect an inductive timing light and a tachometer in accordance when vacuum is applied to the port. 

with the manufacturer’s instructions. Caution: Make sure that the tim- 13 Typically, with the engine at operating temperature, vacuum for 
ing light and tachometer wires don’t hang anywhere near the cooling advance is available at part throttle opening and vacuum for retard is 
fan or they may become entangled. available at closed throttle. Check your emissions control label for spe- 


7 Locate the timing marks on the crankshaft vibration damper and cific vacuum control details before checking. 
timing chain cover (see illustration). Clean the marks of dirt or grease 


if necessary for easy identification. Advance check (EEC controlled) 

8 Start the engine again and verify engine rpm is at or below timing 14 Turn off engine and reconnect the single wire SPOUT connector 
rpm as specified on the Vehicle Emission Control Information label. or install the SPOUT shorting bar. 

9 Point the light down toward the timing scale and compare your 15 Start engine and while watching timing marks, increase engine 
reading to the specification listed on the Vehicle Emissions Control In- speed to about 2500 rpm. Timing should advance. If not, check the 
formation label located in the engine compartment. SPOUT connector for a good connection. If there’s still no advance, 


10 If the mark isn’t aligned with the correct mark on the scale, loosen the EEC-IV Powertrain Control Module may be malfunctioning. Take 
the distributor clamp bolt. Turn the distributor slightly clockwise or the vehicle to a dealer service department or other repair shop for fur- 
counterclockwise until the timing mark is aligned with the correct num- ther testing. 


DISTRIBUTOR 


ARMATURE 


ROLL PIN 
CENTRIFUGAL 


VACUUM ADVANCE 


ADVANCE 
STATOR 
ASSEMBLY 


10.11 On Duraspark II systems, 
if no mechanical advance is 
indicated, remove the stator 

assembly to access the 
centrifugal advance mechanism 
and repair it as required - if the 
vacuum advance diaphragm 
leaks, replace it 
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ALIGNMENT SLOTS ALIGNMENT TOOL 
NOTE WIDE SLOT (] 
SPRING 
CLIPS 
ADAPTER 
ALIGNMENT 
SLOTS 
SLEEVE 
ASSEMBLY 
11.4 Alignment details for the Duraspark II! rotor 
ADJUSTMENT assembly (except V6 engines) 
SCREWS ADAPTER 
All models the ignition wires are securely connected to the cap and to the 


16 Turn off the engine. 

17 On Duraspark ignition systems, if not already done, reattach the 
vacuum hose(s) to the distributor advance diaphragm. 

18 On EEC controlled ignition systems, if not already done, recon- 
nect the SPOUT connector. 

19 On MCU controlled Duraspark ignition systems, remove the 
jumper and reconnect the electrical connector to the ignition module. 
20 Restart the engine and check the idle speed. Note: EEC con- 
trolled systems are equipped with automatic idle speed control - idle 
rom is not adjustable. If the idle rpm is not within the specified range, 
review Chapter 4 for possible troubleshooting procedures or take the 
vehicle to a dealer service department or other repair shop. 

21 Turn off the engine. 

22 Remove the timing light and tachometer. 

23 Refer to chapter 4 Section 14, and clear any trouble codes that 
may have been set during the procedure. 


11. Duraspark III - rotor alignment — 


Refer to illustration 11.4 

Note: This procedure does not apply to the Duraspark III system used 
on V6 engines. 

1 Disconnect the spring clips retaining the distributor cap to the 
adapter and position the cap and wires to one side. 

2 Remove the rotor from the sleeve assembly. 

3 Rotate the engine until the number 1 piston is on the compression 
stroke (see Chapter 2, if required). 

4 Slowly rotate the engine until a rotor alignment tool (Ford no. 
T79P-12200-A, or equivalent) can be inserted in the alignment slots in 
the sleeve assembly and adapter (see illustration). 

5 Read the timing mark on the crankshaft damper indicated by the 
timing pointer (see illustration 10.7). 

6 If the timing mark reading is 0-degrees, plus or minus 4-degrees, 
alignment is acceptable. 

7 ~~ If the timing mark reading is beyond the acceptable limit stated in 
Step 6, make sure the number 1 piston is on the compression stroke. 
8 Slowly rotate the engine until the timing pointer aligns with the O- 
degree timing mark on the crankshaft damper. 

9 Loosen the two sleeve assembly adjustment screws and insert 
the rotor alignment tool into the alignment slots in the sleeve assembly 
and adapter. 

10 Tighten the sleeve assembly adjustment screws and remove the 
alignment tool. 

11. Attach the rotor to the sleeve assembly. 

12 Install the distributor cap and ignition wires, making sure that 


spark plugs. 


12 Charging system - general information and precautions 


Refer to illustrations 12.3a, 12.3b, 12.4 and 12.5 

4 The charging system includes the alternator, either an internal or 
an external voltage regulator, a charge indicator, the battery, a fusible 
link and the wiring between all the components. The charging system 
supplies electrical power for the ignition system, the lights, the radio, 
etc. The purpose of the voltage regulator is to limit the alternator’s volt- 
age to a preset value. This prevents power surges, circuit overloads, 
etc., during peak voltage output. The fusible link is a short length of in- 
sulated wire integral with the engine compartment wiring harness. The 
link is several wire gauges smaller in diameter than the circuit it pro- 
tects. The alternator is driven by a drivebelt at the front of the engine. 
2 The basic operation of an alternator is quite simple. The alternator 
consists of five main components, the stationary stator windings, the 
rectifier (diode) assembly, the rotating field windings (rotor), rotor 
brushes and the regulator. On external regulator systems (EVR), the 
regulator supplies voltage to the rotor windings. On later integral regu- 
lators alternators (IAR), the rotor windings are supplied voltage at one 
end from the battery and is shorted to ground on the other end by the 
voltage regulator which completes the circuit. Since the rotor must 
spin about its shaft, the field voltage must be applied and grounded 
through two shaft mounted slip rings and two isolated (housing 
mounted) brushes. This operation of the regulator causes current to 
flow through the rotors windings (field) which produces a strong mag- 
netic field. It is the rotors magnetic field that, when rotated (alternator is 
turned by engine) cuts across the many windings of the stationary sta- 
tor assembly, inducing a current in the stator windings. This induced 
current is A/C in nature and must be rectified (turned into D/C) by the 
rectifier assembly before being supplied to the battery. The strength of 
the rotor’s field, and the resulting stator output current, is directly re- 
lated to the relative amount of time the regulator supplies voltage (EVR) 
or shorts (IAR) the field circuit Verses the amount of time the regulator 
opens the circuit. The regulator is designed to sense the output voltage 
of the alternator and maintain a field current sufficient to keep the volt- 
age output within specifications under ali normal operating conditions. 
3 The F-series and Bronco vehicles have utilized four different alter- 
nators over the years covered by this manual, depending on the model 
and options installed. Early models used a basic external fan, rear or 
side terminal alternator in conjunction with a remote electronic voltage 
regulator (see illustrations). This alternator is recognizable by the EVR 


(external voltage regulator) being mounted on the right fender apron of 
the vehicle. 
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12.3a Details of the rear-terminal EVR alternator 


12.4 External fan, integral regulator alternator; both regulator and 
rectifier are modular and serviceable - note the regulator 
connector (upper) and rectifier connector (lower) 


4 The IAR (integral alternator/regulator) external fan design followed 
shortly {see illustration). This alternator features a built-in (integral) 
modular electronic regulator and modular rectifier assembly. This type 
can be recognized by its rear externally mounted regulator module and 
two plug in connectors (one into the regulator and one into the side of 
the alternator for the rectifier module). 

5 The second IAR alternator was introduced to handle increased 
electrical load demands. This alternator can be most easily recognized 
by its internal fan design (see illustration). Unfortunately, only the reg- 
ulator and brush assembly can be serviced, further disassembly is not 
possible. Other problems (such as a diode failure) require that the en- 
tire alternator assembly be replaced. Due to this constraint, the regula- 
tor and brush holder are easily accessible from the outside of the unit. 
6 The charging system doesn’t ordinarily require periodic mainte- 
nance. However, the drivebelt, battery and wires and connections 
should be inspected at the intervals outlined in Chapter 1. Be very 
careful when making electrical circuit connections to a vehicle 
equipped with an alternator and note the following: 

a) When reconnecting wires to the alternator from the battery, be 
sure to note the polarity. 

b) Before using arc welding equipment to repair any part of the vehi- 
cle, disconnect the wires from the alternator and the battery ter- 
minals. 

c) Never start the engine with a battery charger connected. 

d) Always disconnect both battery leads before using a battery 
charger. 


a 
13 Charging system - check 


1 if a malfunction occurs in the charging circuit, don’t automatically 
assume the alternator is causing the problem. First check the following 
items: 
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12.3b Details of the side-terminal EVR alternator 


INTEGRAL 
REGULATOR 


12.5 Internal fan, integral regulator alternator; regulator is 


identical to external fan alternator (modular) but rectifier is non- 
serviceable - note the regulator connector and separate battery 


a) 


b) 
c) 


d) 


and stator terminals 


Check the drivebelt tension and condition (see Chapter 1). Re- 
place it if it’s worn or deteriorated. 

Make sure the alternator mounting and adjustment bolts are tight. 
inspect the alternator wiring harness and the connectors at the al- 
ternator and voltage regulator. They must be in good condition 
and tight. 

Check the fusible link (if equipped) located between the starter 
solenoid and the alternator. If it’s burned, determine the cause, 
repair the circuit and replace the link (the vehicle won't start 
and/or the accessories won't work if the fusible link blows). 
Sometimes a fusible link may look good, but still be bad. If in 
doubt, remove it and check it for continuity. 

Start the engine and check the alternator for abnormal noises (a 
shrieking or squealing sound indicates a bad bearing). 

Check the specific gravity of the battery electrolyte. If it’s low, 
charge the battery (doesn’t apply to maintenance free batteries). 
Make sure the battery is fully charged (one bad cell in a battery 
can cause overcharging by the alternator). 

Disconnect the battery cables (negative first, then positive). In- 
spect the battery posts and the cable clamps for corrosion. Clean 
them thoroughly if necessary (see Chapter 1). Reconnect the ca- 
ble to the positive terminal. 

With the key off, connect a test light between the negative battery 
post and the disconnected negative cable clamp. 
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15.2 Scribe a line across the alternator housing that can be used 
for alignment during reassembly 


1) If the test light does not come on, reattach the clamp and 
proceed to the next Step. 

2) ‘If the test light comes on, there is a short (drain) in the elec- 
trical system of the vehicle. The short must be repaired be- 
fore the charging system can be checked. 

3) Disconnect the alternator wiring harness. 

a) If the light goes out, the alternator is bad. 

b) If the light stays on, pull each fuse until the light goes out 

(this will tell you which component is shorted). 

2 Using a voltmeter, check the battery voltage with the engine off. It 
should be approximately 12-volts. 
3 Start the engine and check the battery voltage again. It should 
now be approximately 14 to 15-volts. 
4 Turn on the headlights. The voltage should drop, and then come 
back up, if the charging system is working properly. 
5 If the voltage reading is more than the specified charging voitage, 
the voltage regulator is faulty (see Section 15). 
6 If the voltage reading is less than the specified voltage, the alter- 
nator diode(s), stator or rectifier may be bad or the voltage regulator 
may be malfunctioning. 


14 Alternator - removal and installation 


1 Disconnect the negative battery cable. 

2 ~ Carefully note the terminal connections at the rear or side of the 
alternator and disconnect them. Note: /f there is any doubt as to where 
the wires go, mark them with pieces of numbered tape before discon- 
necting them. Some connections will have a retaining nut and washer 
on them and some connections may have a plastic snap-fit connector 
with a retaining clip. If a terminal is covered by a slip-on plastic cover, 


be careful when pulling the cover back so as not to damage the termi- 
nal or connector. 

3 Remove the drivebelt (see Chapter 1). 

4 Remove the alternator pivot and adjusting bolts (watch for spac- 
ers if equipped) and carefully lift the alternator up and out of the engine 
compartment. Note: /f you are purchasing a new or rebuilt alternator, 
take the original one with you to the dealer or parts store so the two 
can be compared side-by-side. Also, some repacement alternators 
don’t come equipped with a pulley. Many auto parts stores are 
equipped to remove the pulley from the old alternator and install it on 
the new one. 

5 Installation is the reverse of removal. Be careful when connecting 
all terminals at the rear or side of the alternator. Make sure they are 
clean and tight and that all terminal ends are tight on the wires. If you 
find any loose terminal ends, make sure you install new ones, as any 
arcing or shorting at the wires or terminals can damage the alternator 
and could even start a fire. ’ 

6 Install alternator belt and check or adjust tension (see Chapter 1). 


15 Alternator components - replacement 


Note: /f an overhaul is indicated, explore all options before beginning 
the job. New and rebuilt alternators are available on an exchange basis, 
which makes the job quite easy. If it is decided to rebuild the alternator, 
make sure parts are available before proceeding. 


Rear terminal, external regulator alternator 
Refer to illustrations 15.2, 15.3a, 15.3b, 15.5 and 15.7 


Disassembly 


1 Remove the alternator as described in Section 14. 

2 Scribe a line across the length of the alternator housing to ensure 
correct reassembly (see illustration). 

3 Remove the housing through-bolts and the nuts and insulators 
from the rear housing (see illustration). Make a careful! note of all insu- 
lator locations (see illustration). 

4 Withdraw the rear housing section from the stator, rotor and front 
housing assembly. 


Brush replacement 


5 Remove the brush holder assembly from the rear housing and re- 
move the brushes and springs (see illustration). 

6 Check the length of the brushes against the wear dimensions 
given in Specifications at the beginning of the Chapter and replace the 
brushes with new ones if necessary. 

7 Position the rear brush wiring eyelet over the rear terminal and in- 
stall the brush terminal insulator. Install the springs and brushes in the 
holder assembly and retain them in place by inserting a piece of stiff 
wire (paper clip) through the rear housing and brush terminal insulator 
(see illustration). Make sure enough wire protrudes through the rear 
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15.3b Note the locations of the insulators, as they must be 
installed correctly - rear terminal EVR alternator shown, 
others similar 
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45.7 Method of retracting brushes prior to installing the brush 
holder on a rear terminal EVR alternator 


housing so it can be withdrawn at a later stage. 

8 Position the brush holder in the rear housing and install the 
screws, making sure the ground brush wiring eyelet is positioned un- 
der its screw before tightening. Note: Verify the brush retaining wire is 
accessible from the outside of the housing. \f only the brushes are be- 
ing replaced, proceed to Step 14. 


Rectifier or stator replacement 

9 Remove the stator/rectifier assembly from the front housing and 
remove the radio suppression capacitor from rectifier terminals. 

10 Using a soldering iron, remove the stator leads from the rectifier (if 
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15.5 Remove the nuts securing the brush holder and remove the 
holder and the one brush within it 


the rectifier is to be saved, be careful not to overheat it). Remove the 
stator phase lead by either pushing the stator terminal screw out of the 
rectifier (cast rectifier) or by turning the stator terminal screw 1/4-turn 
and removing it (fabricated rectifier). 

11. Solder the new rectifier/stator together using electrical solder (do 
not overheat the rectifier). 

12 Reinstall stator phase lead to rectifier and install radio suppres- 
sion capacitor between rectifier terminals. 

413 Install the stator/rectifier assembly into the rear housing. 


Reassembly 


14 Attach the rear housing rotor and front housing assembly to the 
stator, making sure the scribed marks are aligned. 

15 Install the housing through-bolts and rear end insulators and nuts 
but do not tighten the nuts at this time. 

16 Carefully extract the piece of wire from the rear housing and make 
sure that the brushes are seated on the slip ring. Tighten the through- 
bolts and rear housing nuts. 

17 Install the alternator as described in Section 14. 


Side terminal, external regulator alternator 
Refer to illustrations 15.19 and 15.24 


Disassembly 

18 Remove the alternator as described in Section 14 and scribe a 
mark on both end housings and the stator for ease of reassembly. 

149 Remove the through-bolts and separate the front housing and ro- 
tor from the rear housing and stator (see illustration). Be careful that 
you do not separate the rear housing and stator. 


Brush replacement 

20 Use a soldering iron to unsolder and disengage the brush holder 
from the rear housing. Remove the brushes and springs from the brush 
holders. 

21 Remove the two brush holder attaching screws and lift the brush 
holder from the rear housing. 

22 Rernove any sealing compound from the brush holder and rear 
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45.19 Side terminal EVR alternator - exploded view 
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15.24 Method of retracting brushes prior to installing brush 
holder on side terminal EVR alternator 


15.41 To remove the voltage regulator from the brush holder, 
detach the two rubber plugs (or in some cases metal tab) from 
the regulator and remove the two screws (arrows) 


housing. 

23 Inspect the brushes for damage and check their dimensions 
against the Specifications. If they are worn out, replace them with new 
ones. 

24 To reassemble, install the springs and brushes in the brush hold- 
ers, inserting a piece of stiff wire (paper clip) to hold them in place (see 
illustration). 

25 Place the brush holder in position in the rear housing, using the 
wire to retract the brushes through the hole in the rear housing. 

26 Install the brush holder attaching screws and push the holder to- 
ward the shaft opening as you tighten the screws. If brush replacement 
is the only repair, proceed to Step 33. 


Rectifier or stator replacement 


27 Unsolder the three stator lead-to-rectifier connections (if rectifier 
is to be saved, do not overheat the rectifier). 

28 Lift the stator windings out of the rear housing. 

29 Remove the capacitor screw and four rectifier to housing screws. 
Remove the two external rectifier terminal nuts and isolators and lift 
rectifier out of rear housing. Watch for loose insulators from inside the 
housing. 

30 Install the rectifier insulators over the mounting bosses on the in- 
side of the rear housing and place an insulator over the large BAT ter- 
minal of the new rectifier. Install the new rectifier into rear housing. 
Place the outside insulator over the BAT terminal and tighten both BAT 
and GRD terminal nuts finger tight. 

31 Install the four internal rectifier to housing screws along with the 
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15.39 To detach the voltage regulator/brush holder assembly, 
remove the four screws (arrows) and withdraw the regulator from 
the alternator housing (IAR alternator) 
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15.42 Exploded view of !AR brush holder and regulator assembly 


capacitor wire screw and tighten them securely. 

32 Position the stator winding assembly into the rear housing and 
align the marks. Solder the three stator leads to the rectifier pins (do 
not overheat the rectifier). 


Reassembly 


33 Press the brush holder lead onto the rectifier pin and solder it se- 
curely (do not overheat the rectifier). 

34 Place the rotor and front housing in position in the stator and rear 
housing. After aligning the scribe marks, install the through-bolts. Turn 
the fan and pulley to check for binding in the alternator. 

35 Withdraw the wire that is retracting the brushes and seal the 
hole with waterproof cement. Note: Do not use RTV-type sealant on 
the hole. 

36 Install the alternator (see Section 14). 


External fan, Integral regulator type alternator 


Refer to illustrations 15.39, 15.41, 15.42, 15.45, 15.48, 15.49, 15.50 
and 15.51 


Regulator or brush replacement 


37 Remove the alternator (see Section 14). 

38 Set the alternator on a clean workbench. 

39 Remove the four voltage regulator mounting screws (see illustra- 
tion). Note: Screws have Torx head's and require a special screwdriver. 
40 Detach the voltage regulator. If only the rectifier is to be replaced, 
proceed to Step 46. 

41 Detach the rubber plugs and remove the brush lead retaining 
screws and nuts to separate the brush leads from the holder (see illus- 


tration). Note: These screws have Torx heads and require a special 
screwdriver. 
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15.45 Before installing the voltage regulator/brush holder 
assembly, insert a paper clip as shown to hold the brushes in 
place during installation - after installation, remove the paper clip 

(JAR alternator) 


a 


15.49 On the external fan IAR alternator, you will have to desolder 
the three stator wires from the rectifier as shown - don't overheat 
the rectifier if you intend on using it again! 
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45.51 To remove the internal rectifier assembly on external 
fan IAR alternators, remove the four Torx screws and detach 
the component 


42 After noting the relationship of the brushes to the brush holder as- 
sembly, remove both brushes (see illustration). Don’t lose the springs. 
43 If you’re installing a new voltage regulator, insert the old brushes 
into the brush holder of the new regulator. If you’re installing new 
brushes, insert them into the brush holder of the old regulator. Make 
sure the springs are properly compressed and the brushes are prop- 
erly inserted into the recesses in the brush holder. 

44 Install the brush lead retaining screws and nuts. 

45 Insert a short section of wire, like a paper clip, through the hole in 
the voltage regulator (see illustration) to hold the brushes in the re- 
tracted position during regulator installation. If only the voltage regula- 
tor is to be replaced, proceed to Step 55. If the rectifier needs to be re- 


placed, continue. 
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15.48 After the regulator has been removed, remove the three 
through bolts and separate the front housing (with the rotor 
attached) from the rear housing (with the stator attached) - it may 
be necessary to gently tap the front cover to part the two halves 
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415.50 On some external fan IAR alternators, the stator wires are 

attached using spade connectors, if this is the case, carefully pry 

the connector block from the rectifier - a special tool like the one 
shown makes the job easier 


Rectifier or stator replacement 

46 Scribe a line across the end housings and stator laminated core 
for alignment reference during reassembly. 

47 Remove the three through bolts. 

48 Separate the front housing and rotor assembly from the stator, 
and rear housing. It may be necessary to gently tap the front housing 
with a plastic mallet to aid in parting the assemblies (see illustration). 
49 Using a soldering iron, remove the solder from the rectifier and 
the stator leads (see illustration). Caution: /f the rectifier is to be re- 
used, do not place the soldering iron on an individual lead for more 
than five seconds at a time - otherwise, the rectifier may be damaged if 
it’s overheated. 

50 Some rectifier/stator assemblies use a spade-type connector 
block instead of solder. If this is the case, carefully pry the connector 
block from the rectifier (see illustration). 

51 Remove the four TORX-type rectifier attach screws and remove 
the rectifier from the rear housing (see illustration). 

52 Wipe the rear housing where the rectifier is will be located with a 
clean cloth and apply a 3/32-inch wide by 3/4-inch long strip of Ford 
Heat Sink Compound ESF-M99G138-A or equivalent across the base, 
plate. Warning: Failure to apply Heat Sink Compound will result in pre- 
mature component failure. 

53 Clean the replacement rectifier mounting surface and seat the’ 
rectifier into the recessed mounting area and install the attach screws. 
54 Reassembly up to regulator installation is reverse of removal. 
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Note: Remember to line up the scribe marks, use good electrical solder 
and don’t overheat the rectifier leads. 


Reassembly 


55 Carefully install the regulator. Make sure the brushes don’t hang 
up on the rotor. 

56 Install the voltage regulator screws and tighten them securely. 

57 Remove the wire or paper clip. 

58 Install the alternator (see Section 14). 


Internal fan, integral regulator type alternator 
Refer to illustration 15.60 


Regulator or brush replacement 


59 Remove the alternator (see Section 14). 

60 Remove the four voltage regulator mounting screws. Note: The 
screws have Torx heads and require a special screwdriver. 

61 Detach the voltage regulator. 

62 Pry the insulating caps off of the countersunk holes containing the 
two regulator-to-brush block screws and remove the screws. Note: 
The screws have Torx head's and require a special screwdriver. 

63 Install a new brush holder assembly to the regulator (or new 
regulator to the original brush holder). Tighten the screws securely. 

64 The remaining reassembly is the reverse of removal. 


External regulator replacement 

65 Remove the negative battery cable from the battery. 

66 Locate the voltage regulator. It will usually be positioned on the 
radiator wall or along the side of the engine compartment near the 
front of the vehicle. 

67 Push the two tabs on either side of the quick-release clip retaining 
the electrical connector to the regulator. Pull the quick-release clip 
straight out from the side of the regulator. 

68 Remove the two regulator retaining screws. Notice that one screw 
locates the ground wire terminal. 

69 Remove the regulator. 

70 Installation is the reverse of removal. Make sure you get the wiring 
clip positioned firmly onto the regulator terminals and that both clips 
click into place. 


16 Battery — removal and installation 


1 Disconnect both cables from the battery terminals. Caution: Use 
a battery terminal puller if required and always disconnect the negative 
cable first and hook it up last or the battery may be shorted by the tool 
being used to loosen the cable clamps. 


2 __ Loosen the two battery hold-down clamp nuts enough to disen- 


gage the hold-down legs from the battery tray. Remove the hold-down 
clamp as an assembly. 

3 Lift out the battery. Special straps or clamps that attach to the 
battery are available - lifting and moving the battery is much easier if 
you use one. ; 

4 Installation is the reverse of removal. Make sure the battery ca- 
bles and battery posts are free of corrosion. Clean or replace them if 
necessary (see Section 17). 


17 Battery cables - check and replacement 


1 Periodically inspect the entire length of each battery cable for 
damage, cracked or burned insulation and corrosion. Poor battery ca- 
ble connections can cause starting problems and decreased engine 
performance. 

2 Check the cable-to-terminal connections at the ends of the ca- 
bles for cracks, loose wire strands and corrosion. The presence of 
white, fluffy deposits under the insulation at the cable terminal connec- 
tion is a sign that the cable is corroded and should be replaced. Check 
the terminals for distortion, missing mounting bolts and corrosion. 

3 When replacing the cables, always disconnect the negative cable 
first and hook it up last or the battery may be shorted by the too! used 
to loosen the cable clamps. Even if only the positive cable is being re- 
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placed, be sure to disconnect the negative cable from the battery first. 
4. Disconnect and remove the cable. Make sure the replacement ca- 
ble is the same length and wire gauge (diameter). 

5 Clean the threads of the starter relay or ground connection with a 
wire brush to remove rust and corrosion. Apply a light coat of petro- 
leum jelly to the threads to prevent future corrosion. 

6 Attach the cable to the starter relay or ground connection and 
tighten the mounting nut/bolt securely. 

7 Before connecting the new cable to the battery, make sure that it 
reaches the battery post without having to be stretched. Clean the bat- 
tery posts and cable ends thoroughly and apply a light coat of petro- 
leum jelly to prevent corrosion (see Chapter )). 

8 Connect the positive cable first, followed by the negative cable. 


18 Starting system - general information and precautions 


1 The function of the starting system is to crank the engine to start 
it. The system is composed of the starter motor, starter relay, battery, 
switch and connecting wires. 

2 Early model starters used a positive engagement drive mecha- 
nism and a moveable pole shoe activated by the field coils of the motor 
to engage the drive. Turning the ignition key to the START position ac- 
tuates a fender-mounted, high-amperage starter relay through the 
starter control circuit. The starter relay then connects the battery to the 
starter. The battery supplies the electrical energy to the starter motor, 
which does the actual work of cranking the engine. 

3 Later models followed with the industry standard by incorporating 
the high amperage relay into a more conventional starter motor sole- 
noid/relay design. Althougn the remote relay is retained, it acts only as 1) 
a simple relay connecting battery voltage to the starter solenoid when 
the key is turned to start, and 2) as a terminal block for various connec- 
tors. Once actuated, the starter motor solenoid physically drives the high 
amperage relay contacts together and completes the starter motor cir- 
cuit as well as engage the drive. The fender mounted relay does make 
the job of remote starting or “bumping” much easier, however. 

4 Vehicles equipped with an automatic transmission have a Neutral 
Start switch in the Starter control circuit, which prevents operation of 
the starter unless the shift lever is in NEUTRAL or Park. The circuit on 
vehicles with a manual transmission prevents operation of the starter 
motor unless the clutch pedal is depressed. 

5 Never operate the starter motor for more than 15 seconds at a 
time without pausing to allow it to cool for at least two minutes. 
Excessive cranking can cause overheating, which can seriously 
damage the starter. 


19 Starter motor and circuit - checks 


Note: Before diagnosing starter problems, make sure the battery is fully 
charged. If a starter motor overhaul is indicated, explore all options be- 
fore beginning the job. New and rebuilt starters are available on an ex- 
change basis, which makes the job quite easy. Because of the high 
stress, temperatures and abuse starters are exposed to, the majority of 
actual starter motor failures are catastrophic in nature, and therefore no 
repair procedures are given in this manual. 


General check (all models) 


1 !f the starter motor doesn’t turn at all when the switch is operated, 
make sure the shift lever is in NEUTRAL or PARK (automatic transmis- 
sion) or the clutch pedal is depressed (manual transmission). 

2 Make sure the battery is charged and that all cables at the battery 
and starter relay terminals are secure. 

3 If the starter motor spins but the engine doesn’t turn over, the 
drive assembly in the starter motor is slipping and the starter motor 
must be replaced (see Section 20). 

4 If, when the switch is actuated, the starter motor doesn’t operate 
at all but the starter relay operates (clicks), then the problem lies with 
either the battery, the starter relay contacts or the starter motor con- 
nections. 

5 _ If the starter relay doesn’t click when the ignition switch is actu- 
ated, either the starter relay circuit is open or the relay itself is defec- 
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19.14 The test lead connections for the starter cranking circuit 
test on early mode! starting systems 


tive. Check Neutral safety switch and starter relay circuits (see Sec- 
tion 21) or replace the relay (see Section 22). : 

6 To check the starter relay circuit, remove the push-on connector 
from the fender mounted relay (the red one with a blue stripe). Make sure 
the connection is clean and secure and the relay bracket is grounded. If 
the connections are good, check the operation of the relay with a jumper 
wire. To do this, place the transmission in PARK (automatic) or NEU- 
TRAL (manual). Remove the push-on connector from the relay. Connect 
a jumper wire between the battery positive terminal and the exposed ter- 
minal on the relay. If the starter motor now operates, the starter relay is 
okay. The problem is in the ignition switch, Neutral Start switch or in the 
Start circuit wiring (look for open or loose connections). 

7 If the starter motor still doesn’t operate, replace the starter relay 
(see Section 22). 

8 If the starter motor cranks the engine at an abnormally slow 
speed, first make sure the battery is fully charged and all terminal con- 
nections are clean and tight. Also check the connections at the starter 
relay and battery ground. Eyelet terminals should not be easily rotated 
by hand. Also check for a short to ground. If the engine is partially 
seized, or has the wrong viscosity oil in it, it will crank slowly. 

9 Run the engine until normal operating temperature is reached, 
then disconnect the coil wire from the distributor cap and ground it on 
the engine. 

40 Connect a voltmeter positive lead to the positive battery terminal 
and then connect the negative lead to the negative terminal. 

41. Crank the engine and take the voltmeter readings as soon as a 
steady figure is indicated. Do not allow the starter motor to turn for 
more than 15 seconds at a time. A reading of greater than nine volts, 
with the starter motor turning at normal cranking speed is normal. If the 
reading is greater than nine volts but the cranking speed is slow, the 
solenoid contacts are probably burned or there is high resistance 
somewhere in the starter motor circuit. If the reading is less than nine 
volts and the cranking speed is slow, the motor is faulty or there is very 
low resistance (short) in the circuit. 


Starter cranking circuit test (remote relay type) 


Refer to illustration 19.14 

Note: To recognize an early remote relay starter make the following ob- 
servations: Follow the large diameter positive battery cable (red) from 
the battery to its cable end. If the cable terminates at one of the large 
terminal posts at the fender mounted starter relay and a second large 
diameter cable (red) is attached to the second terminal post and con- 
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49.17 Connections for testing the starter cranking circuits on 
later model starting systems 


tinues to the starter motor, yours is an early system. To determine the 
location of excessive resistance in the starter circuit, perform the fol- 
lowing simple series of tests. 

42 Disconnect the ignition coil wire from the distributor cap and 
ground it on the engine. 

13 Connect a remote control starter switch from the battery terminal 
of the starter relay to the S terminal of the relay. 

44 Make the test connections as shown (see illustration). Refer to 
this illustration as you perform the following tests. 

15 Operate the ignition switch and take the voltmeter readings as 
soon as a steady figure is indicated. Don’t allow the starter motor to 
turn for more than 15 seconds at a time. 

16 The voltage drop in the circuit will be indicated by the voltmeter 
(put the voltmeter on the 0 to 2-volt range). The maximum allowable 
voltage drop should be a maximum of: 

a) 0.5 volt with the voltmeter negative lead connected to the starter 
terminal and the positive lead connected to the battery positive 
terminal (Connection 1). This tests the entire positive side of the 
starter circuit for high resistance. On early models, Steps b 
through d should determine on which side of the remote relay the 
bad cable or connection is, or if the relay itself is bad. 

b) 0.1 volt with the voltmeter negative lead connected to the starter 
relay (battery side) and the positive lead connected to the positive 
terminal of the battery (Connection 2). If it fails, check the connec- 
tions from the battery to the relay and/or replace the cable from 
same. 

c) 0.3 volt with the voltmeter negative lead connected to the starter 
relay (starter side) and the positive lead connected to the positive 
terminal of the battery (Connection 3). If it fails, replace the relay. 

d) 0.1 volt with the voltmeter negative lead connected to the starter 
terminal and the positive lead connected to the relay (starter side). 
If it fails, check the connections from the relay to the starter 
and/or replace the cable from same. 

e) 0.3 volt with the voltmeter negative lead connected to the nega- 
tive terminal of the battery and the positive lead connected to the 
engine ground (Connection 4). If it fails, check the ground cable 
connections and/or replace same. 


Starter cranking circuit test (later starter sole- 


noid/relay type) 
Refer to illustration 19.17 
Note: To recognize a later integrated solenoid/relay starter make the fol- 


‘lowing observations; Follow the large diameter positive battery cable 


(red) from the battery to its cable end. If the cable goes directly to starter 
motor-mounted solenoid or terminates at one of the large terminal posts 
at the fender mounted starter relay but the second large diameter cable 
(red) is attached to the same terminal and continues to the starter motor, 
yours is a later system. To determine the location of excessive resistance 
in the starter circuit, perform the following simple series of tests. 

17 Make the test connections as shown (see iNustration). Refer to 
this illustration as you perform the following tests. 

18 Disconnect the ignition coil wire from the distributor cap and 
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ground it on the engine. 

19 Operate the ignition switch and take the voltmeter readings as 
soon as a steady figure is indicated. Don’t allow the starter motor to 
turn for more than 15 seconds at a time. 

20 The voltage drop in the circuit will be indicated by the voltmeter 
(put the voltmeter on the 0 to 2-volt range). 

a) With the positive voltmeter lead to. the positive battery post and 
the negative lead to the solenoid terminal M engage the remote 
starter switch. The voltmeter should read less than 0.5 volt. 

b) If the voltage at terminal M is greater than 0.5 volt, move the neg- 
ative lead of the voltmeter to the solenoid terminal B and repeat 
the test. If the voltage at terminal B reads less than 0.5 volt, the 
problem is either in the solenoid connections or the contacts. 
Clean the solenoid terminals B, S and M . Repeat the test. 

c) If the voltmeter still reads higher than 0.5 volt at terminal M and 
lower than 0.5 volt at terminal B, the problem is in the solenoid 
contacts. Remove the starter for repair. 

d) If the voltmeter reads more than 0.5 volt at terminal B, clean the 
cables and the connections at the solenoid. If the voltmeter still 
reads more than 0.5 volt, the problem is either a bad positive bat- 
tery connection or cable. Repair as necessary. 

e) To locate the excessive voltage drop, move the voltmeter nega- 
tive lead toward the battery and check each connection point. 
When the high voltmeter reading disappears, the last connection 
point checked is the problem. 


20 Starter — removal and installation 


1 Disconnect the negative battery cable from the battery. 

2 __ Raise the vehicle and support it securely on jackstands. 

3 Disconnect the battery cable from the starter motor and the 
starter relay wire, if equipped. 

4 Remove the retaining bolts securing the starter to the bellhousing. 
5 Pull the starter out and lower it from the vehicle. 

6 _ Installation is the reverse of removal. When inserting the starter 
into its opening of the bellhousing, make sure it is situated squarely 
and the mating faces are flush. Make sure solenoid heat shield is rein- 
stalled, if equipped. Tighten the retaining bolts securely. 


21 Neutral safety switches — check and replacement 


1. _‘The purpose of the Neutral safety switch is to prevent accidental 
starting of the engine while the vehicle is in gear. The switch interrupts 
the Start circuit between the ignition key and the starter relay. Manual 
transmission switches are actuated (closed) by the clutch pedal as- 
sembly only when the clutch if fully depressed. Automatic transmission 
switches are actuated (closed) by the shift selector lever only when the 
lever is in the PARK or NEUTRAL position. There are two types of man- 
ual switches; clutch pedal mounted (early models) and clutch master 
cylinder mounted (later models). There are three types of automatic 
transmissions switches, one type for the E4OD transmission, a second 
type for the C-series transmissions and a third for the AOD transmis- 
sion. The AOD switch is non-adjustable as is the later model manual 
switch. All other switch adjustments are documented in Chapter 7A or 
7C. Note: The following checks assume that a no-volt situation exists 
at starter relay S wire when key is turned to START position and battery 
is fully charged. 


Manual transmission 


Early models 


2 Locate the switch on the clutch pedal (see Chapter 7A if neces- 
sary). Disconnect the electrical connector and check for voltage at one 
pin while holding the key in the START position. If no voltage is indi- 
cated at either pin, repair the harness to the ignition switch Start circuit 
and check the starter for operation. 

3 If voltage is indicated, jumper between pins and check for voltage 
at the starter relay S wire while the holding the key in the START posi- 
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22.2 Typical fender mounted Starter relay and connections 


tion. If voltage is now indicated, replace the switch and adjust it (see 
Chapter 7A). 


Later models 

4 From inside the cab, locate the switch on the clutch master cylin- 
der actuator shaft. Disconnect the electrical connector and check for 
voltage at one of the R/LB colored wires while holding the key in the 
STAR7 position. If no voltage is indicated at either R/LB wire pins, re- 
pair the harness to the ignition switch Start circuit and check the 
starter for operation. 

5 If voltage is indicated, jumper between pins and check for voltage 
at starter relay S wire while holding the key in the START position. If 
voltage is now indicated, replace the switch (see Chapter 7A). 


Automatic transmission 


C-Series and E40D transmissions 


6 Raise the vehicle and support securely on jackstands. 

7 Locate the PARK/NEUTRAL position switch on the drivers side of 
the transmission (see Chapter 7B if necessary) and disconnect the 
electrical connector. 

8 Locate the two R/LB or W/PK and R/LB colored wire pins in 
the connector and check for voltage at one pin while holding the 
key in the START position. If no voltage is indicated at either pin, 
repair the harness to the ignition switch Start circuit and check 
the starter for operation. 

9 If voltage is indicated, jumper between pins and check for voltage 
at the starter relay S wire while holding the key in the START position. 
If voltage is now indicated, replace the switch and adjust it (see Chap- 
ter 7B). 


AOD transmission 


10 Raise the vehicle and support it securely on jackstands. 

11. Locate the switch on the drivers side of the transmission 
above the selector lever (see Chapter 7B if necessary) and discon- 
nect the electrical connector. 

12 Check for voltage at one pin while the holding key in the START 
position. If no voltage is indicated at either pin, service the harness to 
the ignition switch Start circuit and check the starter for operation. 

13 If voltage is indicated, jumper between pins and check for voltage 
at the starter relay S wire while holding the key in the START position. 
If voltage is now indicated, replace the switch (see Chapter 7B). 


eS Se 
22 Starter relay — replacement 
ee 
Refer to illustration 22.2 

1 Detach the cable from the negative terminal of the battery. 

2 Label the wires and the terminals, then disconnect the Neutral 
safety switch wire (automatics only), the battery cable, the fusible link 
and the starter cable from the relay terminals (see illustration). 

3 Remove the mounting bolts and detach the relay. 

4 Installation is the reverse of removal. 
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Specifications 

Torque specifications Ft-Ibs 

Air puMp pulley DOItS .......-.sserecssessneeneeesstenrenssnssnsressarssentensenceerenses 10 to 12.5 
Air PUNP MOUNTING DOIt .........--rcescrseeerereeneerresesetensensensarsnaneanscereees 25 

EGR valve mounting bolts .........-cccssecceecsersesenserensnsatersesersrsncersnencets 15 to 22 
EGR tube to EGR Vale .......-eccecsssercesersnsssscsrerersensscesnuscasenecasonsnees 26 to 48 
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1 General information 
on 


Refer to illustration 1.10 

1 To prevent pollution of the atmosphere from incompletely burned 
and evaporating gases, and to maintain good driveability and fuel 
economy, a number of emission control systems are incorporated. The 
systems can be divided into two types, passive and active. 

2 Passive systems operate without any outside control. Passive 
systems include: 


Positive Crankcase Ventilation (PCV) system 

Catalytic converter 

Intake manifold heating system 
3 The operation of active systems is under some form of open or 
closed-loop control. Active systems include: 

Exhaust Gas Recirculation (EGR) system 

Thermactor systems (secondary air injection) 

Fuel evaporative emission control system 

inlet air temperature control system 

Deceleration throttle control system 

Spark control system 

Fuel delivery system (refer to Chapter 4) 
4 Depending on the year, the contro! of active systems may func- 
tion autonomously or be linked, directly or indirectly, to an Electronic 
Engine Control system. Carbureted models without feedback control 
utilize active systems that operate independent of any electronic con- 


trol. Each has its own set of mechanical or electromechanical 
devices which, under a very limited set of conditions, control the oper- 
ation of that particular emission control system without regard to the 
others. 

5 Increasingly tighter pollution control standards demanded emis- 
sion control systems which were much more responsive to the many 
specific emissions producing operating conditions that the vehicle 
would experience. In addition, due to the effects of one system upon 
another, an integrated architecture and control system was required to 
properly consolidate and manage the operation of all the systems. The 
solution was the introduction of Electronic Engine Control (EEC). 

6 On vehicles covered by this manual, the first attempt at EEC was 
with the MCU system (Microprocessor Control Unit). The MCU con- 
trols the secondary air and evaporative systems only. In addition, the 
MCU controls the carburetor feedback control solenoid and to a lim- 
ited degree, ignition timing. The next generation EEC was the EEC-III 
system. The EEC-IIl system controls all active emission systems but is 
based around the feedback carburetor system. The final and present 
EEC system (EEC-IV) also controls all active emissions systems as first 
introduced on feedback carburetors and then Electronic Fuel Injected 
(EFI) vehicles to a degree unobtainable in earlier electronic versions. 

7 Luckily, conditions can be simulated and checks made that allow 
diagnosis of the various systems regardless of the type of electronic 
control. The Sections in this Chapter include general descriptions and 
checking procedures within the scope of the home mechanic along 
with component replacement procedures (when possible) for each of 
the systems listed above. 
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1.10 When servicing the engine or emissions systems, the VECI 
label in your particular vehicle should always be checked for up- 
to-date information. 


8 Before assuming that an emissions contro] system is malfunction- 
ing, check the fuel and ignition systems carefully (see Chapters 4 and 5). 
The diagnosis of some emission control devices requires specialized 
tools, equipment and training. lf checking and servicing become too dif- 
ficult or if a procedure is beyond your ability, consult a dealer service de- 
partment. This doesn’t mean, however, that emission control systems 
are particularly difficult to maintain and repair. You can quickly and easily 
perform many checks and do most (if not all) of the regular maintenance 
at home with common tune-up and hand tools. Caution: The most fre- 
quent cause of emissions problems is simply a loose or broken vacuum 
hose or wire, so always check the hose and wiring connections first. 

9 Pay close attention to any special precautions outlined in this 
Chapter. It should be noted that the illustrations of the various systems 
may not exactly match the system installed on your vehicle because of 
changes made by the manufacturer during production or from year-to- 
year. 

10 A Vehicle Emissions Control Information (VECI) label is located in 
the engine compartment (see illustration). This label contains impor- 
tant emissions specifications and adjustment information, as well as a 
vacuum hose schematic with emissions components identified. When 
servicing the engine or emissions systems, the VECI label in your par- 
ticular vehicle should always be checked for up-to-date information. 


2 Positive Crankcase Ventilation (PCV) system 


Refer to illustrations 2.2, 2.3a, 2.3b and 2.4 


General description 

1 During engine operation, the oil within the crankcase is agitated 
quite vigorously, producing a fine oil mist or vapor. In addition, combus- 
tion pressure which sneaks past the piston rings (blow-by) pressurizes 
the crankcase with partially unburned hydrocarbons and other exhaust 
components. This crankcase pressure must be relieved to protect vari- 
ous engine seals from blowing out. Simply venting the pressure to at- 
mosphere would release these pollutants and is unacceptable, therefore 
the Positive Crankcase Ventilation (PCV) system was developed. 

2 The PCV system simply relieves crankcase pressure by routing 
crankcase vapors and combustion blow-by gases into the intake man- 
ifold, where they mix with the normal air/fuel charge and are burned in 
the combustion process. However, the engine can only accept small 
amounts of these vapors at idle or it will misfire. On the other hand, the 
engine can accept large amounts of crankcase vapors at higher loads 
(where most of the pressure is created anyway). Because of this, it is 
necessary to regulate the amount of ventilation occurring depending 
on operating conditions. The PCV valve serves this purpose. In opera- 
tion, vapors travel from the crankcase, through the PCV valve and into 
the intake manifold (see illustration). 

3 For the PVC system to operate effectively, it needs to create a 
flow of air through the crankcase to help flush vapors out. There are 
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2.3a PCV fresh (clean) air hose from the air cleaner housing to oil 
filler cap - typical of early carbureted models 
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2.4 PCV valve mounted in rear of intake manifold - late model 
5.8L Lightning only 


many different fresh air supply configurations depending on the model, 
year and destination. However, all systems share the same common 
goal. Provide a source of fresh (filtered), unrestricted air for circulation 
into the crankcase. The air must be ciean since it will eventually end up 
in the combustion chambers. In addition, under heavy load, large vol- 
umes of air will be required to flow through the crankcase, so the air 
supply system can’t be restrictive. Most models provide air through a 
small air filter installed in the regular air cleaner housing. A large hose 
routes the air to the valve cover oil filer cap, which on some models in- 
corporates a filter of its own (see illustration). Other versions use a 
dedicated fresh air hose or cap on the valve cover (see illustration). A 
few models draw clean air downstream of the air cleaner, from the 
throttle body or the air intake tube. 

4 The various vapor/air-to-intake manifold subsystems are much 
more similar. They all employ a PCV valve mounted in the valve cover 
(see illustration 2.3b) or, in some cases intake manifold (see illustra- 
tion), with a sizable vacuum hose connecting the PCV valve to the 
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2.3b PCV fresh (clean) air hose from the 
air cleaner to the valve cover spigot - 
typical of late model EFI vehicles 


main intake manifold vacuum port. Manifold vacuum on the engine 
side of the PCV valve creates a negative pressure differential within the 
crankcase which causes the air to flow in from the fresh air supply sys- 
tem. The PCV valve regulates the flow of ventilating air and blow-by 
gas that can enter the intake manifold based on engine demand (see 
iNustration). High intake manifold vacuum characteristic of a low load 
situation causes the PCV valve to restrict flow. Low manifold vacuum 
causes the PCV valve to open fully, allowing full flow through the PCV 
valve and complete flushing of blow-by gasses and vapors. 


Check 


5 Checking procedures for the PCV system components are in- 
cluded in Chapter 1. 


Component replacement 
6 Refer to Section 10 for the PCV system component replacement 
procedures. 


a 
3 Fuel evaporative emissions control system — description and 


checks 
A 


Refer to illustrations 3.4, 3.5, 3.6 and 3.9 


General description 

4 This system is designed to prevent raw fuel vapors (hydrocar- 
bons) from being released into the atmosphere during both engine on 
and engine off conditions. To provide containment of the vapors when 
the vehicle is not being operated, the entire fuel system must be 
closed. This is done through the use of a check valve fue! tank filler cap 
on the supply end and a sealed carburetor bow! on the delivery end. If 
left in this closed condition, fuel vapor pressure could increase to dam- 
aging levels. To prevent this, each vapor source is connected to a sin- 
gle vapor absorbing charcoal canister, which under normal conditions 
keeps vapor pressure to reasonable limits. If exceeded, a vapor relief 
valve is built into the fuel tank to momentarily relieve trapped vapor 
pressure. 

2 At some point, the canister will become saturated and must be 
evacuated (purged) of vapor to be useful again. To accomplish this, va- 
pors are fed to the engine for consumption each time the engine 
reaches operating conditions. This completes the cycle. Although sim- 
ple in theory, actual execution of this operation requires several control 
devices. The devices and techniques depend on the vehicle, year and 
destination. However, in general they can be classified into two types, 
carbureted systems and fuel-injected systems. 
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3.4 Early carbureted model purge system with fuel bowl vent 
solenoid valve, thermal vent valve, canister purge valve and 
carbon canister 


Carbureted engines 

3 ‘First, vapor trapped in the gas tank is vented through a one way 
(rollover) check valve in the top of the tank. The vapor leaves the valve 
through a single line and is routed to a carbon canister located in the 
engine compartment, where it’s stored. Caution: Some heavy duty 
models may be equipped with two canisters. : 

4 Next, sealed carburetor vapors are routed to the carbon canister 
through two different valves, the bowl vent solenoid and the thermal 
vent valve (see illustration). The vent solenoid valve closes when the 
ignition is in RUN, preventing reverse vapor flow into the carburetor 
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3.5 Cutaway of typical fuel bowl thermal vent valve 
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3.9 Cutaway of typical EEC controlled solenoid purge valve 


bow! during normal operation, but allowing vapor flow from the bow! to 
the canister when the ignition is OFF. : 

5 The thermal vent valve is a temperature activated off/on valve and 
is closed when the engine compartment is cold (see illustration). This 
prevents reverse flow of fuel tank vapor into the carburetor float bowl 
during non-operating conditions when the vapor pressure in the fuel 
tank is higher than normal. This condition usually occurs when sunlight 
strikes a vehicle that has been sitting out all night and begins to warm 
the fuel tank. As the engine compartment warms up during normal en- 
gine operation, the thermal vent valve opens. When the engine is again 
turned off, the thermal vent valve (now open because underhood tem- 
perature is above 120-degrees F) allows fuel vapor generated in the 
carburetor float bowl to pass through the valve and be stored in the 
carbon canister. As the thermal vent valve cools, it closes and the cy- 
cle begins again. 

6 On later models, the vent solenoid valve and thermal vent valve 
were combined into one device called the thermal vent solenoid valve. 
Operation is identical (see illustration). 

7 Finally, all the stored vapor must find its way into the intake mani- 
fold for burning in the combustion process. The canister purge control 
valve manages this operation. Although there are several styles of 
purge valves, their operation is similar. Located in the vapor hose link- 
ing the intake manifold and the carbon canister, the purge valve allows 
vapor flow only when activated by ported vacuum (see illustra- 
tion 3.4). Ported vacuum is only generated when the engine is running 
and is not available at idle. Therefore all purging is done off idle to 
avoid idle misfire. The purge hose is usually connected to the vacuum 
side of the PCV hose or to a large vacuum fitting under the carburetor. 
Some models insert a vacuum temperature valve in the vacuum line to 
further delay purging until the engine is warm, again avoiding potential 
misfire. 
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3.6 The fuel vacuum vent valve combines the functions of the fuel 
bowl solenoid and thermal vent valves 


Fuel-injected engines 

8 First, vapor trapped in the gas tank is vented through a one way 
(rollover) check valve in the top of the tank. The vapor leaves the valve 
through a single line and is routed to a carbon canister located in the 
engine compartment, where it’s stored. Caution: Some heavy duty 
models may be equipped with two canisters. 

9 On all fuel-injected models, the canister outlet is connected to an 
electrically activated canister purge solenoid {see illustration) which is, 
in turn, connected to the intake manifold. The canister purge solenoid 
valve is normally closed when the engine is not at operating conditions, 
forcing vapors to the carbon canister. The purge solenoid is controlled 
by the EEC PCM, which energizes (opens) the valve only when the 
proper operating conditions are met. When open, vapors travel through 
the valve into the intake tract where they are consumed in the combus- 
tion process. The purge hose is usually connected to the throttle body 
purge port(s) (See illustration) or to the vacuum side of the PCV hose. 
Purge solenoids can be found either free floating between canister and 
engine purge hoses or mounted to the throttle body (see illustration). 


Check 


Charcoal canister 


10 There are no moving parts and nothing to wear in the canister. 
Check for loose, missing, cracked or broken fittings and inspect the 
canister for cracks and other damage. If the canister is damaged, re- 
place it. 


Canister purge valve (carbureted models) 

11 Clearly label ali vacuum hoses and ports, then detach the hoses 
from the valve. 

12 Remove the vaive. 

13 Apply vacuum to port B. The valve should be closed {no air flows 
through it). If air flows through it, the valve is open. Replace it with a 
new one. 

14 After applying and maintaining 16 in-Hg of vacuum to port A, ap- 
ply vacuum to port B again. Air should pass through (the valve should 
open). If no air flows, the valve is closed. Replace it. Caution: Never 
apply vacuum to port C. Doing so may dislodge the internal diaphragm 
and the valve will be permanently damaged. 


Canister purge solenoid vaive (fuel-injected models) 

15 Remove the valve from the purge hoses and mounting bracket if 
equipped. 

16 With the valve de-energized, apply 5 in-Hg of vacuum to the vac- 
uum source port (see illustration 3.9). The valve should not pass air. If 
it does, replace the valve. 

17 Apply 9-to-14 volts to the valve electrical connector terminals 
with jumper wires. The valve should open and pass air. If it doesn’t, re- 
place the vaive. 
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Carburetor fuel bowl solenoid vent valve 

18 Remove the valve from the canister hoses. 

19 Apply 9-to-14 volts to the valve electrical connector terminals 
with jumper wires. The valve should close, preventing air from passing 
through. If the valve doesn’t close, replace it. 


Carburetor fuel bowl thermal vent valve 

20 Remove the valve from the canister hoses. 

21 The vent should be fully closed at 90-degrees F and below, and 
fully open at 120-degrees F and above. If it isn’t, replace it. 


Combination thermal vent solenoid valve 


22 Perform the checks described in Steps 18 through 21 (see illus- 
tration 3.6). 


Component replacement 
23 Refer to Section 10 for the component replacement procedures. 
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General description 

1 in the search for better gas mileage, designers have continuously 
leaned air/fuel ratios in the cruise mode. Lean mixtures burn very 
violently, resulting in high combustion temperatures. One natural con- 
sequence of high temperature combustion is the production of nitro- 
gen oxides (NOx)which are considered pollutants. To reduce these ox- 
ides during lean cruise modes, the combustion temperatures must be 
reduced. The reduction of these temperatures is accomplished by the 
Exhaust Gas Recirculation system. 

2 The EGR system is designed to reintroduce small metered 
amounts of exhaust gas back into the intake manifold during part 
throttle and cruise conditions, where it combines with the air/fuel mix- 
ture prior to the combustion process. The chemical composition of the 
exhaust being mostly inert, allows combustion to take place but in a 
less heat producing manner, thus reducing the generation of NOx 
emissions. 

3 The actual EGR valve is responsible for providing the physical 
connection and flow between the exhaust system and the intake mani- 
fold. To operate, the EGR valve requires a source of spent exhaust gas 
and an unrestricted path into the intake manifold. Some early carbu- 
reted models took advantage of the intake manifold exhaust heat 
crossover as the exhaust gas source. On these models, the EGR valve 
is mounted directly to a cast-in location on the intake manifold which 
provides both feed exhaust and intake plenum passages. Other en- 
gines designed a special adapter plate between the carburetor and the 
manifold to mount the EGR valve. Passages in the plate allowed ex- 
haust gases from the intake crossover to go through the valve and into 
the intake manifold. Still other engines provide exhaust gas externally 
through a tube connected to the exhaust manifold to an adapter plate- 
mounted EGR valve. With the advent of Electronic Fuel Injection, the 
need for intake manifold heating was eliminated. Therefore, all fuel-in- 
jected model EGR valves require an external source of exhaust gas. 
Typically, fuel-injected engines use upper intake manifold-mounted 
EGR valves for easy access to the intake tract. 

4 In construction, the EGR valve is fairly simple, with two ports be- 
ing physically connected through some type of poppet (off or on) or 
pintle (off or metered) valve. The operation of the valve is controlled by 
a vacuum-activated diaphragm built into the valve. The exact design of 
the EGR valve and the system for controlling its vacuum signal, is de- 
pendent on the model and year of the vehicle. 

5 Three types of EGR systems have been used on F-series and 
Bronco vehicles covered by this manual; cenventional ported vacuum 
(early non-US. models only), the integral backpressure valve as used 
on early models, and the Electronic EGR (EEGR) system (also called 
the Sonic system) as used on later models. 


Ported vacuum valve 

6 Early non-U.S. models utilize the ported vacuum valve and con- 
trol system. This EGR valve is operated by a vacuum signal from the 
carburetor (ported vacuum). As the vacuum increases, the valve opens 
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5.2 Typical ported vacuum EGR system with coolant temperature 
controlled ported vacuum switch 


allowing EGR flow. The amount of flow is directly related to the amount 
of vacuum applied (more vacuum, more flow). This system is very ba- 
sic, and was discontinued in U.S. models prior to 1980 due to its in- 
ability to conform to tighter emissions standards of the time. 


Integral Backpressure (BP) transducer valve 

7 Early U.S. carbureted models utilized the Integral Backpressure 
valve (BP) for more precise contro! over EGR flow. These valves were a 
first attempt at rudimentary closed loop control. Internal EGR valving 
controls EGR flow in response to both engine demands and emission 
requirements. The BP system was discontinued due to the introduction 
of Electronic Engine Control EEC systems and their associated EEGR 
system. 


Electronic EGR (EEGR) 


8 Electronic Engine Control (EEC-III and -IV) offered opportunity for 
true closed-loop feedback control of the EGR system. The EEGR sys- 
tem is the result. The EGR valve is operated in direct response to the 
EEC PCM computer, which uses its engine sensors and prepro- 
grammed routines to determine the optimum duty cycles in concert 
with engine operating conditions and other emission control devices, 
to minimize pollutants and maximize driveability. The amount of ex- 
haust gas reintroduced is dependent on many factors such as engine 
speed, altitude, manifold vacuum, exhaust system backpressure, 
coolant temperature and throttle angle. 
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5  €xhaust Gas Recirculation (EGR) systems — operation 
and checks 
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Ported vacuum valve - operation 

Refer to illustration 5.2 

1 As its name implies, the ported vacuum valve is operated by 
ported vacuum. Ported vacuum is provided by a small sensing pas- 
sage just above the throttle plate. In the closed throttle position, the 
passage is exposed to ambient pressure (no vacuum). However, at 
part throttle, the port is exposed to manifold vacuum and begins to 
signal manifold vacuum. As the throttle is open further, ported vacuum 
will increase rapidly, then continue to decrease to zero at wide open 
throttle. This vacuum signal is ideal for EGR since it produces a signal 
only during part throttle and cruise conditions. 

2 The ported vacuum EGR valve simply opens and closes in re- 
sponse to the ported vacuum signal, allowing exhaust flow into the in- 
take manifold (see illustration). No EGR flow should occur at idle or 
under conditions of heavy load. In addition, to aid cold driveability, the 
entire vacuum signal is interrupted by a coolant Ported Vacuum Switch 
or Temperature Vacuum Switch (PVS or TVS) until the engine warms to 
operating temperature (see illustration). In some cases, a delay valve 
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5.3a Typical coolant temperature controlled thermal vacuum 
switch - two port style 


(a small restriction) is inserted in the vacuum line to help smooth the 
vacuum signal to the EGR valve during rapid vacuum transitions. 


Integral back pressure transducer valve (BP) - 


operation 

Refer to illustrations 5.3a and 5.3b 

3 The BP valve also uses ported vacuum, however, this EGR valve 
(poppet or pintle type) cannot be opened by carburetor vacuum (ported 
vacuum) until its internal vacuum bleed hole is closed by exhaust back 
pressure. Once the initial amount of backpressure and vacuum is 
sensed, the valve will open and seek a position dependent upon the ex- 
haust back pressure flowing through the orifice, and in so doing the 
vacuum oscillates at that level. The higher the signal vacuum and ex- 
haust back pressure, the more the valve opens. In addition, to aid cold 
driveability, the entire vacuum signal is interrupted by either a coolant 
temperature thermal vacuum switch (TVS) (see illustration) or an air 
temperature TVS (see illustration) until the engine warms to operating 
temperature. In some cases, a delay valve (a small restriction) is in- 
serted in the vacuum line to help smooth the vacuum signal to the EGR 
valve during rapid vacuum transitions. 


Electronic EGR (EEGR) - operation 


Refer to illustration 5.7 

4 The electronic EGR valve controls EGR flow through a closed- 
loop electronically controlled system. In operation, the EGR Valve Po- 
sition (EVP) sensor (attached to the top of the EGR valve) continuously 
signals the PCM of the position of the EGR valve. The PCM uses this 
data to indirectly calculate the flow through the EGR valve. This infor- 
mation, plus other sensor input is then processed in the PCM and if re- 
quired, a more optimum EGR valve position is calculated. 

5 On feedback carburetor models (EEC-III), this new valve position 
is directed by the PCM to either the EGR Control (EGRC) or EGR Vent 
(EGRV) solenoids. These solenoids provide vacuum contro! over the 
EGR valve, and supply or bleed vacuum to adjust the EGR valve to the 
position determined by the PCM. 

6 On fuel-injected models, the new valve position is directed to the 
EGR Vacuum Regulator (EVR) which serves the same purpose. On eéi- 
ther system, as supply vacuum overcomes the spring load, the EGR 
diaphragm is activated, lifting the pintle off the seat and allowing ex- 
haust gas to recirculate. The actual amount of flow is proportional to 
the pintle position, however, the EVP sensor responds to the new posi- 
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coolant to help the EGR valve function more effectively 


tion by sending an updated position signal to the PCM and the process 
repeats, thus closing the loop. 

7 On some feedback carburetor models, an engine coolant 
heatsink is mounted between the EGR valve and intake manifold to al- 
low better EGR flow and protect the EVP sensor from excessive heat 
(see illustration). In some cases, a vacuum reservoir is used to guar- 
antee a adequate supply of contro! vacuum under all conditions. 


Troubleshooting options 
8 _ There are typically three situations which might bring attention to 
EGR system performance. 

a) Driveability problems such as rough idle, surge, hesitation or gen- 

eral poor performance. 

b) Failed state smog certification check. 

c) Indicator light comes on (EEC systems only). 
9 All the above conditions can be caused by problems other then 
the EGR system, and therefore can be difficult to diagnose. For this 
reason, the EEC-IV system incorporates a self-check function that 
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monitors the EGR system during actual operating conditions. If a prob- 
lem is noted, the EEC-IV will light up the dash mounted “check engine” 
or “service engine” indicator light and a specific Diagnostic Trouble 
Code (DTC) indicating the nature of the problem is generated and 
stored in the EEC memory. 

-10 If aconcern is raised or if vehicle fails state smog certification, 
early EGR systems must be diagnosed in the time-honored “process 
of elimination” fashion as outlined in this Section. With the EEC-IV sys- 
tem, a second choice is available. The stored trouble codes can be re- 
trieved to aid the technician in troubleshooting several EGR problems 
and avoid wasted time spent checking good components and circuits. 
If you wish to use them, refer to Section 9 for procedures in obtaining 
and utilizing trouble codes. Otherwise, use operating symptoms to 
help guide you through the following step by step procedures. 


EGR Valve Checks 


Ported valve 


41 Remove the ported vacuum hose from the valve and using hand- 
held vacuum pump, apply vacuum to the valve while observing the di- 
aphragm shaft. z 
12 The diaphragm should hold vacuum and the shaft should move 
up. If not, replace the valve. Release vacuum. 

13 Start the engine and warm it to operating temperature. 

14 Using the hand-held vacuum pump, apply vacuum to the valve 
and observe the engine idle. Idle speed should drop and roughen. If 
not, remove the valve and check the intake manifold (or adapter plate) 
for carbon buildup in the exhaust and intake passages. Clean as re- 
quired to re-establish free flow. If unobstructed, check the EGR valve 
for the carbon buildup and clean as required. Reinstall the valve and 
repeat the test to verify proper operation. 

15 If still no idle change is noticed, replace the EGR valve, then con- 
tinue to the next Step. 

16 With the engine at idle and at operating temperature, remove the 
ported vacuum hose and check for vacuum. No vacuum should be in- 
dicated. If it is, check the vacuum hose routing, verify the hose is con- 
nected to carburetor (ported) vacuum, not manifold vacuum. Make re- 
pairs as required and retest. 

17 With the engine at operating temperature, increase engine speed 
to approximately 3500 rpm while checking for vacuum at the EGR vac- 
uum hose. Vacuum should be indicated. If not, check the hose routing 
and condition back to the temperature switch and then to the carbure- 
tor ported vacuum fitting. Caution: Some systems may use a delay 
valve in this line - if present, remove and retest. If attached and in good 
condition, check for hose blockage. If no obstruction is found, replace 
the temperature switch and repeat the test to verify repair. 


Integral backpressure transducer valve 


48° Start engine and warm to operating temperature. 

19 With engine running, disconnect vacuum hose to EGR. valve and 
using hand held vacuum pump, apply vacuum to EGR valve. Vacuum 
should bleed off. If vacuum holds or if engine idle roughens, replace 
valve and repeat test to verify repair. 

20 To completely test the valve under idle conditions, unusually high 
exhaust backpressure must be produced to simulate operating condi- 
tions. proceed as follows: 

a) Start the engine and allow it to warm to operating temperature. 
Turn the engine off. , 

b) Obtain a socket approximately 1/16-inch less in diameter then the 
exhaust tailpipe. Plug the socket drive hole and insert into tailpipe 
drive end first. Using a small C-clamp or vise-grips, clamp the 
socket securely to the tailpipe (edge of socket to edge of tailpipe). 
Warning: The pipe may be hot. Wear gloves. 

c) With the engine at idle, disconnect the vacuum hose from the 
EGR valve and using a hand-held vacuum pump, apply vacuum 
to the EGR valve. Engine idle should now roughen and vacuum 
should bleed slowly (approx. 7 inch Hg every 30 seconds). If not, 
remove the valve and check the intake manifold (or adapter plate) 
for carbon buildup in both exhaust and intake passages. Clean as 
required to re-establish free flow. If unobstructed, check the EGR 
valve for carbon buildup and clean as required. Reinstall the valve 


and repeat the test to verify repair. Caution: Do not operate the 
engine at above idle speed for extended periods with the exhaust 
plugged - remove the socket from the tailpipe after the test before 
continuing to the next Step. 

21 If still no idle change is noticed, replace the EGR valve, then con- 

tinue to the next Step. ; 

22 With the engine running and at operating temperature, remove 


_ the ported vacuum hose and check for vacuum at the hose. No vac- 


uum should be indicated. If it is, check the vacuum hose routing, verify 
that the hose is connected to the carburetor (ported) vacuum, not 
manifold vacuum. Make repairs as required and retest. 

23 With the engine at operating temperature, increase engine speed 
to approximately 3500 rpm while observing for vacuum at EGR vacuum 
hose. Vacuum should be indicated. If not, check the hose routing and 
condition back to the temperature switch and then to the carburetor 
ported vacuum fitting. Caution: Some systems may use a delay valve in 
this line - if present, remove it and retest. If attached and in good condi- 
tion, check for hose blockage. If no obstruction is found, replace the 
temperature switch and repeat the test to verify proper operation. 


Electronic EGR valve 


24 To perform a leakage test, connect a hand-held vacuum pump to 
the EGR valve and apply 5-to-6 in-Hg of vacuum to the valve. 

25 Vacuum should not drop more than 1 in-Hg in 30 seconds. 

26 If the specified condition is not met, the EGR valve diaphragm, O- 
ring or EVP sensor is leaking. Check the EVP screws for tightness and 
retest. 

27 If vacuum still leaks, remove the EVP sensor and seal the EVP 
opening on the EGR valve. Retest the valve. If vacuum still leaks, re- 
place the EGR valve. If vacuum holds, inspect the O-ring for possible 
damage. If acceptable, the EVP sensor is probably leaking. Replace 
the EVP sensor. Proceed to the next Step. 

28 To perform functional tests, release the vacuum to the EGR valve 
but keep the pump connected. 

29 Disconnect the Idle Air Control (AR) solenoid. Caution: If this is 
not done, the IAC will automatically attempt to increase the idle speed 
to normal during engine running vacuum test. 

30 Restart the engine and allow it to idle. Have an assistant hold the 
throttle steady at normal idle speed if necessary. Note the idle rpm. 

31 Apply vacuum to the EGR valve and observe the engine idle 
speed. Idle speed should slow (more than 100 rpm) and roughen. 
Upon release of vacuum, the idle speed should return to normal. If ac- 
ceptable, reconnect the IAC connector and proceed to Step 33. 

32 If no change is noted, remove the valve and check the intake 
manifold and EGR valve for carbon buildup. Clean as required to re-es- 
tablish free flow. If unobstructed, replace the EGR valve and repeat the 
test to verify proper operation. Continue to the next Step. 

33 Start the engine and warm it to operating temperature. 

34 With the engine running, check for vacuum at the EGR vacuum 
hose at idle. Vacuum should be below 1 inch-Hg. Caution: EGR vac- 
uum control valve will have slight internal leakage, therefore a small 
amount of residual vacuum is acceptable. If acceptable, proceed to the 
next Step. If above 1 inch-Hg, disconnect the vacuum control solenoid 
(EVR or EGRC) electrical connector and check the vacuum. Caution: 
On EGRC/EGRV solenoid sets, EGRC is the solenoid with the manifold 
vacuum supply hose. If vacuum is now within limits, proceed to the cir- 
cuit checks (improper signal). If the vacuum is still above limit, replace 
the solenoid valve(s) (leaking to manifold vacuum). 

35 Install a vacuum gauge to the EGR valve vacuum hose. 

36 With the engine at operating temperature, increase the engine 
speed to approximately 3500 rpm while observing for vacuum at the 
EGR vacuum hose. Vacuum should be indicated. If vacuum is indi- 
cated, proceed to Step 38. If not, check for manifold supply vacuum at 
the EVR or EGRC inlet vacuum hoses. If no vacuum is indicated, check 
vacuum hose from the solenoid valve to the intake manifold.for leaks or 
blockage. If vacuum is indicated, continue to the next operation. 

37 With the engine running, initiate Engine Running Self-Check (refer 
to Chapter 4, Section 14) and observe gauge. Vacuum should increase 
above 1 inch Hg at some point in the test as the self test actuates the 
EVR or EGRC solenoid. If proper signal is not indicated, problem can 
be electrical (no signa! to EVR/EGRC) or bad solenoid (open winding, 
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5.39 On early carbureted models, the EGRC and EGRV solenoids are packaged together and work in conjunction to control the vacuum 
to the EEGR valve as directed by the EEC computer 


5.47 Late model EFI vehicles use the EVR valve to regulate 
vacuum to the EEGR value under direction of the EEC computer 


stuck). Proceed to solenoid checks. 

38 If all checks pass, the system is probably operating properly. If in 
doubt, clear the trouble codes, and repeat self-test. If no EGR codes 
are generated, the system is operating correctly. If EGR codes are pre- 
sent, see Troubleshooting options near the beginning of this Section. 


Solenoid checks (EVR, EGRC and EGRV) 


Feedback carburetor systems - operation 

and checks 

Refer to illustration 5.39 

39 Feedback control carburetor EGR systems use two EEC con- 
trolled solenoid valves to control the vacuum signal to the EEGR valve, 
the EGR control (EGRC) and EGR Vent (EGRV) (see illustration). |n 
operation, the EGRC is supplied a continuous source of manifold 
vacuum at its inlet port. When directed (energized) by the PCM, it will 
open from its normal closed position and allow vacuum to the EGR 
valve. When the EGR valve opens to the proper position (EVP sensor 
indicates position to PCM), the PCM will turn the EGRC off and the so- 
lenoid closes. Vacuum is now trapped between the EGR valve and the 
EGRC solenoid vaive, maintaining the EGR in the desired (Hold) posi- 
tion. If the PCM desires a less open EGR valve position, it will direct 
(de-energize) the normally open EGRV solenoid valve. When de-ener- 
gized, the EGRV will open and vent the trapped (Hold) vacuum to at- 
mosphere, allowing the EGR valve to move to a more closed position. 
This fluctuating action occurs continuously, maintaining the EGR valve 
at the desired position. EGRC and EGRV solenoids are provided con- 
tinuous voltage in RUN position, the PCM completes the circuit on 
ground side by alternately grounding and opening circuit. Note: A 


small leakage during valve closed tests is considered acceptable. 

40 Here are the conditions for the next check: Engine not running, 
key off, EGRC and EGRV solenoid electrical connectors disconnected. 
41 Remove the vacuum supply line at EGRC/EGRV solenoid set. |n- 
stall a vacuum gauge to the EGRC outlet port (On EGRC/EGRV solenoid 
sets, the EGRC is the solenoid with the manifold vacuum supply hose) 
and cap the EGRV outlet port. Using the vacuum pump, apply vacuum 
to the manifold vacuum supply inlet port. Vacuum should hold and no 
vacuum should be indicated at the gauge. If not, replace the valve set. ~ 
42 Move the gauge to the EGRV outlet port and repeat the test. Vac- 
uum should now be indicated on the gauge and should hold. If not, re- 
place the valve set. 

43 Install a ground jumper to one EGRV solenoid terminal and a 12- 
volt source jumper to the other to close the valve. Release trapped 
vacuum if required and repeat the EGRV vacuum pump test. Vacuum 
should hold and no vacuum should be indicated on the gauge. If not, 
replace the valve set. Caution: Do not leave the hot (battery) jumper 
wire installed any longer than necessary. 

44 Install gauge to EGRC outlet and cap EGRV outlet port. Install 
jumpers to EGRC solenoid to open valve. Repeat EGRC vacuum pump 
check. Vacuum should now be indicated on the gauge and vacuum 
should hold. If not, replace the valve set. Caution: Do not leave the hot 
(battery) jumper installed any longer than necessary. 

45 Measure the resistance of each solenoid valve at its electrical ter- 
minals. Each solenoid should indicate between 30 and 70 ohms. If not, 
replace the vaive set. 

46 If all checks pass, the EGRC and EGRV solenoid valves are oper- 
ational - proceed to the circuit checks. 


Electronic fuel injected systems - operation and 
checks 

Refer to illustration 5.47 

47 Vehicles with EFl use only one solenoid valve to control vacuum to 
the EGR valve, the Exhaust Valve Regulator (EVR) (see illustration). In 
operation, the EVR is supplied a continuous source of manifold vacuum 
at its inlet port. When directed (energized) by the PCM, it will open from 
its normal! closed position and allow vacuum to the EGR valve. When 
the EGR valve opens to the proper position (EVP sensor indicates posi- 
tion to PCM), the PCM will turn the EVR off and the solenoid closes. 
Vacuum between the EGR valve and the EVR solenoid valve now vents 
through the EVR valve, allowing the EGR valve to move to a more 
closed position. To maintain the EGR in desired (Hold) position, the 
PCM must again direct (energize) the EVR to open, and the cycle con- 
tinuously repeats. To change EGR valve position, the PCM simply holds 
the EVR open longer (opens EGR further) or closed longer (closes EGR 
valve further). This duty cycle occurs continuously, maintaining the EGR 
valve at the desired position. The EVR solenoid is provided continuous 
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5.66 Harness circuits and pin identifiers from the EVR to PCM 


voltage in RUN position, the PCM completes the circuit on ground side 
by alternately grounding and opening circuit. Caution: A small leakage 
during valve closed tests is considered acceptable. 

48 The conditions for testing are as follows: Engine not running, key 
off, EVR electrical connector disconnected. 

49 Remove the vacuum supply line from the EVR solenoid. Install a 
vacuum gauge to the EVR outlet port and using a hand-held vacuum 
pump, apply vacuum to the manifold vacuum supply inlet port. Vac- 
uum should hold and no vacuum should be indicated at gauge. If not, 
replace valve. 

50 Install ground jumper to one EVR solenoid terminal and a 12-volt 
source jumper to the other to open valve. Release trapped vacuum if 
required and repeat the vacuum pump test. Vacuum should now be in- 
dicated on the gauge and vacuum should hold. If not, replace the valve 
set. Caution: Do not leave the hot (battery) jumper installed any longer 
than necessary. 

51 Remove the jumpers to close the valve and connect the vacuum 
pump to the EVR outlet port. Apply vacuum to the port to test venting. 
Vacuum should bleed. If not, replace the valve. 

52 Measure the resistance of the solenoid valve at its electrical termi- 
nals. Resistance should be between 20 to 70 ohms except for 7.5L en- 
gine, which should be between 100 to 435 ohms. If not, replace the 
valve. 

53 ° If all checks pass, the EVR solenoid valve is operational - proceed 
to the circuit checks. 


Circuit checks 
Caution: Review Chapter 4, Section 15 on proper circuit check proce- 
dures and cautions as applicable before proceeding. 


EGRC and EGRV circuit checks 


Refer to illustrations 5.55 and 5.57 

54 Disconnect the EGRC and EGRV electrical connectors. 

55 With the ignition switch in the RUN position, check for voltage at B+ 
(VPWR) terminals on both electrical connectors (see illustration). 
Greater than 10.5 volts should be indicated. If not, proceed to Chapter 4 
Section 15 and perform the EEC power relay checks to obtain voltage. 
56 Disconnect the EEC PCM electrical connector (see Chapter 4 
Section 16 if necessary). 

57 Check the resistance between the EGRC electrical connector sig- 
nal return pin and the PCM electrical connector pin 52 (see illustra- 
tion) (on EGRC/EGRV solenoid sets, the EGRC is the solenoid with the 
manifold vacuum supply hose). 

58 Check the resistance between the EGRV electrical connector sig- 
nal return pin and PCM electrical connector pin 33. 

59 Resistance should be less than 5 ohms in both cases. If not, ser- 
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5.73 Checking the reference voltage to the EVP 


vice the circuit for an open. 

60 Check the resistance between the EGRC electrical connector sig- 
nal return pin and ground (PCM still disconnected). 

61 Check the resistance between the EGRV electrical connector sig- 
nal return pin and ground (PCM still disconnected). 

62 Resistance should be greater than 10,000 ohms in both cases. If 
not, service the circuit for a short to ground. 

63 Check for stray voltage at the EGRC and EGRV signal return pins 
(PCM still disconnected). No voltage should be indicated. If not, ser- 
vice the circuit for a short to power. 

64 If all E@RC and EGRV circuit checks pass, proceed to the EVP 
circuit checks. 


EVR circuit checks 

Refer to illustration 5.66 

65 Disconnect the EVR electrical connector. 

66 With ignition switch in RUN position, check for voltage at B+ 
(VPWR) terminal on the EVR electrical connector (see illustration). 
Greater than 10.5 volts should be indicated. If not, proceed to Chapter 4 
Section 15 and perform the EEC power relay checks to obtain voltage. 
67° Disconnect the EEC PCM electrical connector (see Chapter 4 
Section 16 if necessary). 

68 Check the resistance between the EVR electrical connector signal 
return pin and PCM electrical connector pin 33 (see illustration 5.57). 
Resistance should be fess than 5 ohms. If not, service the circuit for 
open. 

69 Check the resistance between the EVR electrical connector signal 
return pin and ground (PCM still disconnected). Resistance should be 
greater than 10,000 ohms in both cases. If not, service the circuit for a 
short to ground. 

70 Check for stray voltage at the EVR signal return pin (PCM still dis- 
connected). No voltage should be indicated. if it is, service the circuit 
for a short to power. 

71 {fall EVR circuit checks pass, proceed to the EVP circuit checks. 


EVP circuit checks 

Refer to illustration 5.73 

72 Disconnect the EVP electrical connector at the EGR valve. 

73 With the ignition in RUN position, check for reference voltage at 
EVP harness electrical connector pin (VREF) and pin SIG RTN (see il- 
lustration). Voltage should be between 4 and 6 volts. If not, move 
probe from SIG RTN to a good ground source and recheck. If proper 
voltage is now indicated, service SIG RTN circuit to PCM for open. If 
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voltage is still out of limit, proceed to Chapter 4 Section 15 and per- 
form VREF checks to obtain proper voitage. 

74 Disconnect the EEC PCM electrical connector (see Chapter 4 
Section 16 if necessary). 

75 Check the resistance between EVP harness electrical connector 
pin (EVP) and PCM electrical connector pin 27 (see illustration 5.57). 
Resistance should be less than 5 ohms. If not, service harness circuit 
for open. 

76 Check the resistance between the EVP harness electrical connec- 
tor pin (EVP) and ground (PCM still disconnected). Resistance should 
be greater than 10,000 ohms in both cases. If not, trace the circuit for a 
short to ground. 

77 Check for stray voltage at the harness pin (EVP) (PCM still discon- 
nected). No voltage should be indicated. If not, service the harness cir- 
cuit for a short to power. 

78 If all EVP harness circuit checks pass, proceed ta EVP sensor 
checks. 


EVP sensor - operation and checks 

Refer to illustration 5.81 

79 The EVP sensor is a variable resistance type device. Located on 
top of the EGR valve, its sensing plunger extends down through the 
valve and contacts the EGR diaphragm (see illustration 5.4). As the di- 
aphragm responds to vacuum signals to open or close the EGR valve, 
the plunger follows this movement and the EVP sensor translates the in- 
stantaneous position of the valve into a specific resistance reading. At 
idle, the EVP sensor signal should be approximately 5,000 ohms (EGR 
valve closed), reducing to 100 ohms when the EGR valve is fully open. 
The PCM measures the changing voltage drop across this variable re- 
sistance, and therefore, knows the EGR valve position at any time. 

80 Disconnect EVP electrical electrical connector at the EGR valve 
(see illustration 5.4). 

81 Check resistance of EVP sensor between sensor pin VREF and 
sensor pin EVP (see illustration). Resistance can be slightly less than, 
but no greater than 5000 ohms. 

82 Check the resistance of the EVP sensor between sensor pin SIG 
RTN and sensor pin EVP. Resistance can be slightly greater than, but 
no lower than 100 ohms. 

83 Connect a vacuum pump to the EGR valve and slowly pull the 
vacuum from zero to 10 inches-Hg to actuate the sensor while observ- 
ing the resistance at pins VREF to EVP. Resistance should change 
smoothly (no jumps or flat spots) from 5000 to 100 ohms. Caution: 
Vacuum should hold - if not, replace the EGR valve. \f acceptable, re- 
connect the electrical connector and proceed to Step 85. 

84 If any of the above tests fail, remove the EVP sensor and check it 
using the same procedure as in Step 83, but resistance values should be 
between no greater than 5,500 ohms (sensor shaft extended) to no less 
than 100 ohms (Sensor shaft retracted). If not, replace the EVP sensor. 
85 If the sensor is acceptable, the EGR valve must be keeping the 
sensor from its proper idle and/or full open position. This could be 


caused by improper EGR seating, EGR stuck, EGR damaged, carbon 
buildup, etc. Perform the EGR valve check procedure as outlined in 
this section and replace the valve if necessary. 

86 If all EVP sensor checks pass, the EGR system malfunction is 
probably the PCM module itself. At this point it would be a good idea 
to have further diagnosis performed by a dealer service department or 
other repair shop, since they can try anew PCM module (which may or 
not be the problem) without the risk of you having to buy one. 


Component replacement 
87 Refer to Section 9 for the component replacement procedures. 


6 Spark control system (carbureted models) 


Caution: The information in this Section is applicable only to vehicles 
equipped with the Duraspark II ignition system. Because spark advance 
and retard functions on EEC vehicles is controlled by the EEC micro- 
processor, checks and tests involving proper emission spark control 
must be performed by a Ford dealer service department or other repair 
shop. 


General description 

1 The spark control system is designed to reduce hydrocarbon and 
oxides of nitrogen (NOx) emissions by advancing the ignition timing 
only when the engine is cold. 

2 ‘These systems are fairly complex and have many valves, relays, 
amplifiers and other components built into them. Each vehicle will have 
a system peculiar to the model year, geographic region and gross vehi- 
cle weight rating. A schernatic diagram located on the underside of the 
hood will detail the exact components and vacuum line routing of the 
particular system on your vehicle. 

3 Depending on engine coolant temperature, altitude and the posi- 
tion of the throttle, vacuum is applied to either one or both of the di- 
aphragms in the distributor vacuum unit and the ignition timing is 
changed to reduce emissions and improve cold engine driveability. 


Checking 

4 Visually check all vacuum hoses for cracks, splits or hardening. 
Next, remove the distributor cap and rotor. Apply a vacuum to the dis- 
tributor advance port (and retard port, if so equipped) and see if the 
breaker or relay plate inside of the distributor moves. The plate should 
move opposite the distributor direction of rotation when vacuum is ap- 
plied to the advance port and should move in the direction of rotation if 
vacuum is applied to the retard port (if so equipped). 

5 Checking of the temperature relays, delay valves or other modi- 
fiers of the spark timing system is beyond the scope of the average 
home mechanic. Consult an expert if you suspect that you have other 
problems within the spark advance system. 


Component replacement 


6 When replacing any vacuum hoses, remove only one hose at a 
time and make sure that the replacement hose is of the same quality 
and size as the hose being replaced. 

7 If it is determined that a malfunction in the spark control system is 
due to a faulty distributor, refer to Chapter 5 for the replacement 
procedure. 


7  Thermactor systems - description 


Refer to illustrations 7.4a and 7.4b 


General description 


1 Thermactor systems are employed to reduce carbon monoxide 
and hydrocarbon emissions, both a result of incomplete combustion. 
The thermactor air injection system functions by continuing combus- 
tion of unburned gasses after they leave the combustion chamber by 
injecting fresh air (from the engine-driven air pump) into the hot ex- 
haust gases at some point after they exit the exhaust ports, 
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7.4a Schematic of a typical managed air thermactor system with 
separate bypass and diverter air control valves 
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7.4b Schematic of a typical managed air thermactor system with 
combined bypass/diverter air control valve 


Conventional Thermactor (CT) 

2 Early Conventional Thermactor (CT) systems introduced the in- 
jected air directly into the exhaust manifold at each exhaust port. At 
this point, the fresh air mixed with hot exhaust gas to promote further 
oxidation of both hydrocarbons and carbon monoxide, thereby reduc- 
ing their concentration and converting some of them into harmless car- 
bon dioxide and water. However, it was found that during extended 
periods of fuel rich operation, the heat produced by the secondary 
combustion process would raise the temperature of the exhaust mani- 
fold significantly, causing other emission related problems. Therefore, 
during some modes of operation, such as extended idle or decelera- 
tion, the thermactor pump alr must bypass the exhaust manifold and 
be “dumped” into the atmosphere. To manage the injected air under 
these conditions, the extended idle timer and vacuum switch control 
operation of an air bypass valve. The air bypass valve then “dumps” 
the injected air to prevent overheating of the exhaust system. Collec- 
tively, the control system is known as the Idle Air Bypass system. Con- 
sidering its simplicity, the CT system worked reasonable well except 
during cruise conditions where the additional air injected at the ex- 
haust manifold would dilute the EGR supply, causing a lean air fuel 
condition. This condition lead to some driveability problems such as 
surging and pre-ignition. 

Managed Thermactor Air (MTA) (non-EEC controlled) 

3 With stiffening pollution control standards, additional! help was 
needed in the control of carbon monoxide and hydrocarbon emissions. 
The catalytic converter was the answer. However, for the converter to 
operate effectively, it requires an oxygen-rich environment to maintain 
the heated chemical reaction necessary for oxidation (burning) of pol- 
lutants. Therefore, on later models, in addition to providing exhaust 
manifold air (known as upstream air), the secondary air injection sys- 
tem also provides air to the catalytic converter (known as downstream 
air). The catalytic converter system is very effective in all conditions ex- 
cept cold start (converter not up to temperature). 

4 Because the converter can also be easily overheated if supplied a 
fuel-rich exhaust supply for an extended period, a slightly different by- 
pass valve and modified control circuit provides the same protection 
as with the CT system under conditions of extended idle. Also, since 
the converter system was so effective, additional air injection at the 
manifold (and the associated poor driveability side effects at cruise) 


was no longer required under most conditions. However, injected air at 
the manifold was still required at cold start (converter not effective) and 
hot restarts (to burn off excessively rich start mixtures before they can 
overheat the converter). To manage the injected air under these condi- 
tions, the thermactor air timer and vacuum switch control operation of 
the new air diverter valve. The air diverter valve switches the air to ei- 
ther upstream (manifold) or downstream (converter) locations depend- 


ing on the basic operating conditions. Collectively, the two separate air... 


control systems are known as Managed Thermactor Air (MTA) (see il- © 
lustration). Some models employ a combination bypass and diverter 
valve which performs both functions in one unit (see illustration). 


Managed Thermactor Air (MTA) (EEC controlled) 

5 With the introduction of Electronic Engine Control (MCU, EEC-III 
and EEC-IV), the control of the secondary air supply system became 
totally electronic. Operationally, the air bypass and diverter valves per- 
form the same function as with the previous non-EEC controlled MTA 
system. The difference being that the operation of the valve is no 
longer limited by relatively simple control circuits and devices. Instead, 
they are controlled by the EEC computer which, through the various 
engine sensors, can determine their optimum duty cycles in concert 
with engine operating conditions and other emission control devices to 
minimize pollutants and maximize component life. After sensing engine 
demand and operating conditions, the EEC Powertrain Control Module 
will determine the proper status (vacuum applied or not) for both air 
bypass and diverter valves and issue the appropriate commands. The 
integrity of the electrical portion of the control system is constantly 
monitored by the EEC self-checking system. 


on 


8  Thermactor systems - operation and checks 
rs 
Refer to illustrations 8.1, 8.5, 8.6, 8.10, 8.14, 8.18, 8.22, 8.42 and 8.53 


Operation 


CT bypass valve operation (non-Managed Thermac- 
tor Air [MTA] carbureted models) 


4. The extended idle air bypass contro! system consists of the en- 
gine-driven air pump, idle tracking switch, timer/relay, solenoid vac- 
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CARBURETOR 


8.1 Schematic of an early thermactor 
extended idle air bypass valve control system 
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uum valve and the air bypass valve (see illustration). Under all condi- 
tions except idle, the carbureted mounted idle tracking switch provides 
voltage to the timer/relay. The relay portion of the timer/relay then 
supplies voltage to the normally open solenoid vacuum valve, which in 
turn interrupts the vacuum path to the bypass valve. Without vacuum 
applied, the normally open bypass valve routes air from the pump to 
the exhaust manifold. When the throttle returns to its idle position the 
relationship between it and idle tracking switch causes the tracking 
switch to open, cutting off the voltage to the timer/relay. The timer por- 
tion of the relay then kicks in, allowing voltage to the solenoid vacuum 
valve for only 100 to 180 additional seconds, after which point it cuts 
off the voltage. With no voltage applied, the normally open solenoid 
vacuum valve will then allow vacuum to the bypass valve, which re- 
sponds by “dumping” pump air to the atmosphere. On vented bypass 
valves (two vacuum ports), air is also dumped during deceleration to 
prevent the fuel rich mixture from backfiring in the exhaust manifold. 

2 ‘The valve will continue to provide bypass air for periods longer 
than the allotted time during engine warm-up since the fast idle cam 
holds the throttle off the idle tracking switch until warm. Since the by- 
pass valve used on the CT system is of the normally open design, un- 
restricted flow is obtained even under heavy loads. This was necessary 
to control emission prior to the introduction of catalytic converters. 


Early MTA bypass valve operation (carbureted 
models) 


3 The operation of the early non-EEC controlled (no feedback car- 
buretor) vehicles is similar to the CT system except for the following: 
a) The bypass valve now directs air to the diverter valve where it is 
routed to either upstream (exhaust manifold) or downstream 
(converter). 
b) The bypass valve is now normally closed (dumps unless provided 


medium to high vacuum) so that under conditions of heavy load 
(low manifold vacuum) the catalytic converter will be protected 
from overheating. 

c) The vacuum solenoid switch changed to a normally closed design 
to correspond with the change in the bypass valve. 


Early MTA diverter valve operation (carbureted 
models) 


4 The Thermactor Air Timer control system consists of the engine 
driven air pump, timer relay, timer, solenoid vacuum switch, and 
coolant temperature Vacuum Control Valve (VCV). Under all conditions 
except warm start and cold engine warming, the manifold vacuum 
supply to the diverter valve is interrupted by both of its two control 
sources. When no vacuum is applied to the diverter valve, it will route 
pump air downstream to the converter. During engine warming, mani- 
fold vacuum is routed to the Vacuum Control Valve (VCV) which routes 
the signal to the diverter valve only until the engine coolant reaches 
about 128-degrees. With vacuum applied, the diverter valve routes 
pump air upstream (exhaust manifold). The second vacuum control 
source is the solenoid vacuum switch. During warm engine starts, the 
timer/relay opens the ground circuit between it and the timer. The timer 
then kicks in, allowing voltage to the solenoid vacuum valve for 100 to 
180 seconds. When energized, the solenoid valve connects manifold 
vacuum to the diverter valve, which responds by routing pump air up- 
stream (exhaust manifold) until the voltage signal from the timer 
elapses. 


EEC controlled bypass and diverter valve operation 

5S The EEC controlled secondary air injection systems uses essen- 
tially the same valves and air pump plumbing as the earlier version 
(see illustration). And in fact, in addition to its own unique set of oper- 
ating conditions, incorporates the same basic operating restraints as 
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&.6 TAB (AIRB) and TAD (AIRD) solenoid valve set 


ae grant enn, 22 AW: 

ending & ae during periods of heavy load, extended idle 
or rapid deceleration. Caution: EEC models with fuel injection are 
much more tolerant to extended idle and deceleration conditions, 
air is not dumped unless the engine coolant temperature exceeds 
normal range. 

Proper diverting of air to the exhaust manifo'd during cold start, 
warming, and warm start conditions or to the converter in all other 
comdtions by the divecter valve. 

6 Under ali conditions, manifold vacuum to the bypass and diverter 
valves is controlled by the EEC computer (PCM) through two normal 
closed solencid vacuum valves. The Thermactor Air Bypass (TAB) sole- 
noid controls vacuum to the bypass valve and the Thermactor Air Di- 
yerter (TAD) solenoid controls vacuum to the diverter valve (see illus- 
tration). The sciencid vacuum switches are supplied continuous power 
through the EEC-IV power relay. When certain operating conditions are 
met, the PCM will exercise control over the normally closed vacuum 
Oe, Sy YER Magy Ce SOI LO NALS Ue SPAMS WOEAT ally 
within the PCM. V/hen grounded, the solenoids open, allowing vacuum 
to be applied to the applicable air contro! valve. Later mode's renamed 
the solencid vacuum switches as the AIR Diverter (AIRD) solenoid and 
REP Seppe PRA) SRSOENG Teed function is identical. 
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Troubleshooting options 

7 The proper operation of thermactor syste? va" DE 9 
judge since in some cases a failure can exisr wer Me Outward 

toms or signs. This is particularly true in the case of EEC cormmreses 
systems where many functions occur in response to conditions wripse- 
sitie to duplicate during a test situation. For Ws reee0" 
system incorporates a self-check function that monitert "se “wermec- 
tor system during actual! operating conditions. If a problem is noted, 
the EEC-IV will light up the dash mounted “check engine” or “service 
engine” indicator aght and a specific trouble code (DTC) indicating the 
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8.10 Typical air supply pump for thermactor system - to check 
output, remove the air outlet hose and feel for airflow while 
operating engine at elevated rpm 


nature of the problem is generated and stored in the EEC memory. 

8 If a concern is raised or if vehicle fails state smog certification, 
early thermactor systems must be diagnosed in the time honored step 
by step “process of elimination” fashion as outlined in this section. 
With the EEC-IV system a second choice is available. The stored trou- 
ble codes can be retrieved to aid the technician in troubleshooting sev- 
eral thermactor problems and avoid wasted time spent checking good 
components and circuits. If you wish to use them, refer to Section 9 for 
procedures in obtaining and utilizing trouble codes. Otherwise, use op- 
erating symptoms to help guide you through the following step by step 
procedures. 


Pump and control valve checks 

Air supply pump check 

9 Check and adjust the drivebelt tension if necessary and applica- 
ble (refer to Chapter 1). 

10 Disconnect the air supply hose at the air bypass valve inlet (see 
iNustration 8.5) or air pump outlet (see illustration). 

11 The pump is operating satisfactorily if airflow is felt at the pump 
outiet with the engine running at idle, increasing as the engine speed is 
increased. 

42 If the air pump does not successfully pass the above tests, check 
inlet filter or hose for obstruction. ff inlet tract is free of restrictions, re- 
place pump with a new or rebuilt unit. 


Air bypass valve check (normally closed) 

13 Caution: The majority of bypass valves will be normally closed 
types recognizable by the top mounted vacuum port. If you have an 
earty normally open valve (vacuum port on side), simply reverse the ex- 
pected value. 

14. Remove the vacuum line from the bypass valve and disconnect 
the outlet hose to the exhaust manifold (CT) or diverter valve (MTA) 
(see illustration). 
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8.14 Two styles of normally closed air 
bypass valves used in thermactor 
systems - remote mounted (left) and 
air pump mounted (right) 
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8.18 Cross-sectional view of a typical standard 
diverter air control valve 


15 Start the engine and check for airflow at bypass valve dump out- 
let (or ports) while in default state. If no flow is indicated, replace the 
valve. 

16 Using a hand-held vacuum pump (or convenient source of mani- 
fold vacuum), apply vacuum to the valve and check the bypass valve at 
the outlet for airflow. If no flow is indicated or the valve will not hold 
vacuum, replace the valve. 

17 If operating properly, reconnect the hoses and continue to the di- 
verter valve test (MTA only). 


Air diverter valve check (normally closed) 


18 Remove the vacuum hose from the diverter valve and disconnect 
the upstream (exhaust manifold) and downstream (converter) outlet 
hoses (see illustration). 

19 Start engine and check for airflow at downstream (converter) out- 
let while in default state. If no flow is indicated, verify input air from the 
bypass valve is available. If not proceed to bypass valve check or vac- 
uum control check. If input air is available, replace diverter valve. 

20 Using hand held vacuum pump (or convenient source of manifold 
vacuum), apply vacuum to valve and check valve upstream (exhaust 
manifold) outlet for airflow in active state. If no flow is indicated or the 
valve will not hold vacuum, replace the valve. 

21 ‘(If operating properly, reconnect the hoses and continue to vac- 
uum control checks. 


Combined air bypass and diverter valve 


22 Mark and remove both vacuum hoses from the valve and discon- 
nect upstream (exhaust manifold) and downstream (converter) outlet 
hoses. Verify that the proper vacuum port is being used for each test 
(see illustration). 

23 Start the engine and check for airflow at the dump outlet (or ports) 
while in default state. If no flow is indicated, replace the valve. Cau- 
tion: Airflow should be restricted from both upstream and downstream 
outlets during this test. If flow is indicated, replace the valve. 

24 Using a hand-held vacuum pump (or convenient source of mani- 
fold vacuum), apply vacuum to the bypass vacuum port and check the 
valve at the downstream (converter) outlet for airflow. If no flow is indi- 
cated or the valve will not hold vacuum, replace the valve. 

25 Tee vacuum line from the hand pump (or manifold vacuum line) 
and simultaneously apply vacuum to both vacuum ports on valve. 

26 Check for airflow at upstream (exhaust manifold) outlet. If no flow 
is indicated, replace the valve. Caution: Air flow should be restricted 
from the downstream outlet during this test. If flow is indicated, replace 
the valve. 

27 If operating properly, reconnect the hoses and continue to Vac- 
uum control checks. 
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8.22 Details of a typical combined air bypass/air control valve 


Vacuum control checks 

Caution: The following checks assume that the bypass and diverter 
valve are themselves functional. If in doubt, perform valve checks be- 
fore proceeding. 


Bypass valve vacuum check (except EFI models) 

28 Warm engine to operating temperature. 

29 Rev the engine for approximately 30 seconds, then allow the en- 
gine to return to idle. 

30 Begin timing as soon as engine throttle returns to idle stop and 
listen for thermactor bypass valve to “dump” air. 

31 If sometirne after 100 and before approximately 180 seconds the 
bypass valve begins dumping air to the atmosphere, the system is op- 
erating properly. 

32 If dumping occurs immediately, the valve is not seeing the proper 
vacuum signal. On early normally open valves, the valve is seeing vac- 
uum when it shouldn’t and on normally closed valves, vacuum is ab- 
sent when it should be present. 

33 If dumping does not occur at all, the situation is the exact reverse 
of above. 

34 Check all vacuum hoses for leaks or obstructions, then check for 
vacuum with the engine running at the manifold side of solenoid valve. 
Repair any vacuum supply problems if found. If the hoses are okay and 
vacuum is present, the problem could be the vacuum solenoid switch 
or electrical circuits. Proceed to the solencid checks to isolate. 


Bypass valve vacuum check (EFI vehicles) 


35 Warm the engine to operating temperature. 

36 With the engine running, remove and check for vacuum at the by- 
pass valve vacuum hose (on combination valves, remove the hose at 
bypass port). Vacuum should be indicated at the hose. 

37 If no vacuum is indicted, check all vacuum hoses for leaks or ob- 
structions, then check for vacuum with the engine running at the mani- 
fold side of the solenoid valve. Repair any vacuum supply problems if 
found. If hoses are okay and vacuum is present, the problem could be 
a vacuum solenoid switch or the electrical circuits. Proceed to the so- 
lenoid checks to isolate. 


Diverter valve vacuum check (all models) 


38 Warm the engine to operating temperature. Turn the engine off 
and prepare to check vacuum at the diverter valve vacuum hose (on 
combination valves, at diverter port vacuum hose). 

39 Start the engine and begin timing as soon as the engine starts. 
Observe the vacuum gauge. 

40 If the gauge indicates vacuum upon initial start, then sometime af- 
ter 100 and before approximately 180 seconds drops to zero, the sys- 
tem is operating properly. 

41 If no vacuum is indicated, check all vacuum hoses for leaks or ob- 
structions, then check for vacuum with engine running at manifold side 
of solenoid valve. Vacuum should be indicated. 
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8.42 Typical 3-port temperature sensitive Vacuum Control Valve - 
center (vacuum source) is connected to top port when cold and to 
lower port when warm 


PIN 51 (@)— TAB Sn 
ol 
WR 
PIN 37 (@¢)— VPWR a 
TAB 
PIN 57 ©— VPWR 


PIN 37 (@)— VPWR = 
PIN 57 @— VPWR VPWR 
TAD 
PIN11 @)— TAD << = 


8.53 TAB (AIRB) and TAD (AIRD)-to-PCM circuits and 
pin identifiers 


42 If no manifold vacuum is indicated, on non-EEC MTA system, 
check the Vacuum Temperature Valve for free flow (over 128 ohms only) 
between the solenoid valve and the bypass vaive (see illustration). On 
EEC systems, trace the hose to the manifold source and eliminate 
blockage. 

43 Repair any vacuum supply problems if found. If the hoses are 
okay, manifold vacuum is present, or if bypass vacuum stays high, the 
problem could be the vacuum solenoid switch or electrical circuits. 
Proceed to the solenoid checks to isolate. 


Solenoid valve checks (TAD/TAB, AIRD/AIRB) 


44 Solenoid vacuum valve problems can be physical (blocked, stuck, 
leaking to atmosphere or internally) or electrical (open/shorted wind- 
ings). Solenoid valves used in this application are normally closed with 
a vented outlet (vacuum bleeds from the air control valve when sole- 
noid is closed). The quickest way to check the solenoid valve is to per- 
form a combination test to each solenoid valve as follows: 

45 Disconnect electrical connector(s) from the solenoid valve(s). 

46 Connect a vacuum source on one port and a vacuum gauge on 
the other. 

47. Jumper one solenoid electrical terminal to ground and the other 
to a known 12 volt source. Caution: Do not leave the hot (battery) 
jumper on any longer than necessary. 

48 Apply vacuum and observe the gauge. Release the vacuum, re- 
move the power to the solenoid, and repeat the vacuum test - observe 
the gauge. 

49 The gauge should indicate and hold vacuum in one test but not 
the other if the valve is operating properly. Replace the solenoid vac- 
uum valve if a failed condition is found. Caution: A very small leakage 
rate is acceptable. 

50 Apply vacuum to the outlet port of the valve to check venting. 
Vacuum should bleed. If not, replace the valve. If each solenoid valve 
passes, the problem must be in the control circuitry. Proceed to Circuit 
checks. ; 


Circuit checks 


Bypass control (Non-EEC vehicles) 
51 Using the operation description in this section and the provided 
schematics (see illustration 8.1), check the following: 

a) Disconnect Idle Tracking Switch (ITS) at the timer/relay and check 
the ITS switch continuity. Switch should show continuity when the 
throttle is open and no continuity with the throttle in the idle posi- 
tion. If the switch is always open (no continuity), replace it. If the 
switch is always on (continuity) check the mechanical linkage be- 
tween the throttle and the switch - make sure the switch is being 
activated at idle. If the mechanical check passes, replace the 
switch. 

b) Check for voltage at the timer/relay with the ignition in the RUN 
position. Battery voltage should be present. If not, service the cir- 
cuit to the ignition switch for an open (fuse) or shorts. 


c) Check the continuity of the circuit between the timer/relay and the 
solenoid vacuum valve positive terminal. Resistance should be 
less than 5 ohms. If not, service the circuit for an open. Check the 
continuity between the solenoid valve positive terminal and 
ground. Resistance should be greater than 10,000 ohms. If not, 
service the circuit for a short to ground. 

d) Check the continuity between the solenoid vacuum valve nega- 
tive terminal and ground. Resistance should be less than 5 ohms. 
If not, service the circuit for an open. 

e) - If all checks pass, replace the timer/relay and retest. 


Diverter control (non-EEC vehicles) 
52 Using the operation description in this section, check the follow- 
ing: 

a) Remove the timer electrical connector and check continuity at 
power relay ground circuit pin and ground, key off. Resistance 
should be less than 5 ohms. If not, replace the power relay. Next, 
turn ignition switch to the RUN position and repeat the check. Re- 
sistance should be greater than 10,000 ohms. If not, service the 
ignition switch to the power relay circuit for an open or replace the 
power relay. 

b) Check for voltage to the timer in the RUN position. Battery volt- 
age should be indicated. If not, service the circuit to ignition 
switch. 

c) Check the continuity of the circuit between the timer and the sole- 
noid vacuum valve positive terminal. Resistance should be less 
than 5 ohms. If not, service the circuit for an open. Check the 
continuity between the solenoid valve positive terminal and 
ground. Resistance should be greater than 10,000 ohms. If not, 
service the circuit for a short to ground. 

d) Check the continuity between the solenoid vacuum valve nega- 
tive terminal and ground. Resistance should be less than 5 ohms. 
If not, service the circuit for an open. 

e) If all checks pass, replace the timer and retest. 


Bypass and diverter control (EEC-IV vehicles) 


Caution: Review Chapter 4 Section 15 on proper circuit check proce- 
dures and cautions. Because of their limited application, MCU and 
EEC-Ill systems are not addressed in this procedure. : 

53 Disconnect the applicable solenoid valve electrical connector and 
check for voltage at the electrical connectors Vehicle Power (VPWR) 
terminal with the ignition in RUN position engine off (see illustration). 
Voltage should be greater than 10.5 volts. If not, check EEC power re- 
lay (refer to Chapter 4 Section 15) and service as required to obtain the 
required voltage. 

54 If problem was found and repaired, repeat vacuum control checks 
for verification of repair. If using trouble codes, clear memory and repeat 
self-check. if proper voltage was indicated, continue to next operation. 
55 Disconnect the PCM and solenoid electrical connectors and mea- 
sure resistance between the indicated solenoid electrical connector 
pin and the PCM connector pin (see illustration 5.57) as applicable; 
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(refer to Chapter 4 Section 16 if necessary). 

a) TAD (AIRD) pin 2 to PCM pin 11. Resistance should be less than 5 
ohms. If not, service the circuit for an open. 

b) TAB (AIRB) pin 2 to PCM pin 51. Resistance should be less than 5 
ohms. If not, service the circuit for an open. 

c) TAD (AIRD) pin 2 to ground (PCM still disconnected). Resistance 
should be greater than 10,000 ohms. If not service the circuit for a 
short. 

d) TAB (AIRB) pin 2 to ground (PCM still disconnected). Resistance 
should be greater than 10,000 ohms. If not service the circuit for a 
short. 

56 If a problem was found and repaired, repeat the vacuum control 
checks for verification of repair. If using trouble codes, clear the mem- 
ory and repeat the self-check. If proper resistance was indicated, con- 
tinue to next operation. 

57 If all checks pass and the problem still exists, the cause is proba- 
bly the PCM module itself. At this point it may be a good idea to have 
your dealer (or other repair shop) service the vehicle, since they can try 
a new PCM module (which may or not be the problem) without having 
to buy one yourself. 


Reverse flow check valve - check 

58 Disconnect the hoses from both ends of the check valve. 

59 Blow through both ends of the check valve, verifying that air flows 
in one direction only. 

60 If air flows in both directions or not at all, replace the check valve 
with a new one. 

61 When reconnecting the valve, make sure it is installed in the 
proper direction. 


Thermactor system noise test 
62 The thermactor system is not completely noiseless. Under normal 
conditions, noise rises in pitch as the engine speed increases. To de- 
termine if noise is the fault of the air injection system, detach the drive- 
belt (after verifying that the belt tension is correct) and run the engine. If 
the noise disappears, proceed with the following checks. Caution: The 
pump must accumulate 500 miles (vehicle miles) before the following 
check is valid. 
a) Check for seized pump and replace if required. 
b) Check for loose or broken mounting brackets or bolts, replace 
and/or tighten securely if required. 
c) Check for overtightened mounting bolts (may warp or bind pump). 
d) Check for leaky, pinched, kinked, or damaged hoses and rework 
or replace as required. 
e) Check that the bypass and diverter valves are operating correctly, 
reference this Section. Repair as required. 


Component replacement 
63 Refer to Section 10 for component replacement procedures. 


9  EEC-IV trouble codes - descriptions and procedures 


Trouble codes - general information : 


1 The Electronic Engine Control (EEC) is a complicated electro- 
mechanical system. As with any such system, problem diagnosis 
would be very difficult. With this in mind, the designers of the EEC-IV 
systems incorporated a self-testing and self-diagnosing feature into 
the system. At start up and during normal operation, most of the main 
functions and sensors of the system are being constantly monitored 
for proper operation. If a function or component fails to respond or op- 
erate within design limits, several things automatically happen depend- 
ing on the severity of the anomaly. First, a specific trouble code (DTC) 
indicating the nature of the problem is generated and stored in the EEC 
memory. Second, the EEC-!V will light up the dash mounted “check 
engine” or “service engine” indicator light. The light will stay illumi- 
nated as long as the problem still exists. 

2 The stored trouble codes can be retrieved to aid the technician in 
troubleshooting many EEC problems. The following section is intended 
to give the reader the ability to retrieve and interpret trouble codes ap- 
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plicable to the emissions control system. Although a great help, trouble 
codes are still only guides to problem areas. 

3. Refer to Chapter 4, Section 14 and review the procedure for ac- 
cessing trouble codes. Listed below are the trouble codes pertaining to 
the emissions control system, their description and suggested proce- 
dure. If no emission control codes are present and the specific system 
is still suspect, proceed with step-by-step procedures in the applicable 
section of this Chapter. If other (non-emissions) codes are present, 
proceed to Chapter 4 for descriptions and procedures. 


Additional circuit check aids and check proce- 


dure 

Caution: When working with the PCM (also known as the EEC-IV mod- 
ule) or associated harness while still attached to module, avoid direct 
contact with input-output pins. Static electricity generated by normal 
activity and stored on the surface of the skin can discharge and dam- 
age delicate electronic components inside the PCM. It is best to always 
wear a static discharging wrist strap (available at electronic stores) and 
avoid working on electronics when the relative humidity is under 25- 
percent. 

4 Follow the suggested procedure in order top to bottom making 
note of the following: 

a) Harness continuity checks are always done at electrical connec- 
tors at both ends of the harness (not component harness electri- 
cal connector) unless specified otherwise. 

b) Component checks are done at the component electrical connec- 
tor unless specified otherwise. 

c) Make sure all connections are tight and clean and fuses intact 
prior to troubleshooting as most problems are as a result of these 
simple causes. Remember, some circuits will fail if only a few ex- 
tra ohms of unwanted resistance is present. Also, certain compo- 
nents may be diagnosed as failed when in reality it is simply a 
poor connection in the circuit. 

d) Avoid direct probing of electrical connector pins by purchasing 
appropriately sized male and female pins and sockets which can 
be inserted into or over the harness electrical connector pin. This 
avoids potential damage to vehicle pins and helps maintain 
proper pin retention (engagement) forces. 

e) Resistance checks must be made with a high quality meter capa- 
ble of accurate measurement down to only a few ohms, other- 
wise, erroneous diagnoses and component replacement will re- 
sult. 

f) Note, some procedures outlined in this Chapter can themselves 
result in a “check engine” light and corresponding trouble code. 
Do not panic, after the repair is made the light should go out the 
next time the vehicle is started. If not, check codes for direction. 
Remember, all codes, even those produced during diagnostic 
routines, will remain in continuous memory for up to 80 driving cy- 
cles unless manually erased. See Chapter 4 Section 14 for contin- 
uous memory erase procedures. 


EGR system trouble codes 

5 For suggested check procedures, refer to Section 5. 
KOEO and Continuous codes: 
31 and 327, EVP circuit below minimum voltage - Perform EVP 
circuit checks. 
35 and 337, EVP circuit above maximum voltage - Perform EVP 
circuit checks. 
KOEO, Running and Continuous codes: 
32 and 328, EVP voltage below closed limit - Perform EGR vaive, 
EVP sensor and EVP circuit checks. 
34 and 334, EVP voltage above closed limit - Perform EGR valve, 
EVR vacuum, EVR circuit, EVP circuit and EVP sensor checks. 
Running and Continuous code: 
33 and 332, EGR valve not opening - Perform EGR valve and EVR 
vacuum checks. 
KOEO codes only: 
84 and 558, EVR (or EGRV) circuit failure - Perform EVR or EGRV 
circuit checks. 
83, EGRC circuit failure - Perform EGRC circuit checks. 
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AS Evaporative control system trouble code 
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=—_ 85 and 565, Purge solenoid valve circuit failure. 
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Refer to illustrations 10.2, 10.7a, 10.7b, 10.13, 10.19, 10.20a, 10.20b, 
10.20c, 10.20d, 10.31 and 10.35 


EGR system components 


EGR Valve Position (EVP) sensor 

1 Detach the cable from the negative terminal of the battery. 
2 Locate the EVP sensor on the EGR valve (see illustration). 
3. Unplug the electrical connector from the sensor. 

4 Remove the three mounting bolts and detach the sensor. 

5 Installation is the reverse of removal except use new O-ring. 


EGR Control (EGRC) or EGR Vent (EGRV) Solenoid 

6 Detach the cable from the negative terminal of the battery. 

7 Locate the vacuum control solenoid(s) on the firewall, fender 
apron or engine mounted solenoid bracket assembly (see illustra- 
tions). 

8 Unplug the electrical electrical connector from the solenoid(s). 

9 _ Label the vacuum hoses and ports, then detach the hoses. 

10 Remove the solenoid/bracket screws and detach the solenoid(s). 
11. Installation is the reverse of removal. 


EGR Vacuum Regulator (EVR) solenoid 


10.13 Location of the engine mounted solenoid bracket assembly 
EVR, TAD (AIRD) and TAB (AIRB) solenoids (fuel-injected models) 42 Detach the cable from the negative terminal of the battery. 
- 5.0L shown others similar (EVR is the larger solenoid) 43 Locate the EVR on the engine mounted solenoid bracket assem- 


bly (see illustration). 
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10.19 Typical EF! engine EEGR valve exhaust supply tube - 4.9L 
shown, others similar 
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10.20b Typical carburetor spacer plate-mounted EGR valve - V8 
shown, others similar 


14 Detach the sensor harness electrical connector and vacuum 
hose. 

15 Remove the sensor screw and remove the solenoid. 

16 Installation is the reverse of removal. 


EGR valve 


17 Detach the cable from the negative terminal of the battery. 

18 On vehicles with EEGR, unplug the electrical connector from the 
EGR valve position sensor (see illustration 10.2). 

19 On vehicles with external exhaust supply tube, unscrew the 
threaded fitting that attaches the EGR pipe to the EGR valve (see illus- 
tration). 

20 Remove the vacuum line and two mounting bolts, then detach the 
valve (see illustrations). 

21 Remove the old gasket. 

22 On vehicles with EEGR, If you’re replacing the EGR valve but not 
the position sensor, remove the sensor from the old valve and install it 
on the new valve with a new O-ring. 

23 Installation is the reverse of removal. 
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10.20a Typical intake manifold mounted EGR valve - early 
carbureted models 
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10.20c Typical EFI engine upper intake manifold mounted EEGR 
valve (arrow) - 5.0L shown, other similar (except 5.8L Lightning) 


Thermactor system components 


Thermactor Air By-Pass (TAB/AIRB) or Thermactor Air Di- 
verter (TAD/AIRD) solenoid 


24 Detach the cable from the negative terminal of the battery. 

25 Locate the vacuum control solenoid(s) on the rear firewall, fender 
apron, or engine mounted solenoid bracket assembly (see illustra- 
tions 10.7a, 10.7b or 10.13). 

26 Unplug the electrical electrical connector from the solenoid(s). 

27 Label the vacuum hoses and ports, then detach the hoses. 

28 Remove the solenoid/bracket screws and detach the solenoid(s). 

29 Installation is the reverse of removal. 


Air pump and control valves 


30 On MTA systems, to replace the air bypass valve, air supply con- 
trol valve, check valve, combination air bypass/air control valve or the 
silencer, label and disconnect the hoses leading to them, replace the 
faulty component and reattach the hoses to the proper ports. Make 
sure the hoses are in good condition. If not, replace them with new 
ones. 

31 To replace the MTA air supply pump, first loosen the appropriate 
engine drivebelts (refer to Chapter 1), then remove the faulty pump 
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10.20d EEGR valve (arrow) on the 5.8L 
Lightning is mounted to the throttle body 


spacer plate 


from the mounting bracket (see illustration). Label all hoses as they’re 
removed to facilitate installation of the new unit. 

32 After the new pump is installed, adjust the drivebelts to the speci- 
fied tension (refer to Chapter 1). 

33 If you’re replacing either of the check vaives, be sure to use a 
back-up wrench if connected to a steel air tube. 


Evaporative systems component 


Charcoal canister 

34 Locate the canister in the engine compartment. 

35 Reach up above the canister and remove the single mounting bolt 
(see illustration). 

36 Lower the canister, detach the hose from the purge valve, or 
purge solenoid valve, and remove the canister. 

37 Installation is the reverse of removal. 


All other components 

38 Referring to the appropriate vacuum hose and vacuum valve 
schematics in this Section and on the VECI label of your vehicle, locate 
the component to be replaced. 

39 Label the hoses and fittings, then detach the hoses and remove 
the component. 

40 Installation is the reverse of removal. 


Air inlet control components 

41 Replacement of the thermal vacuum valves and vacuum motor is 
straightforward and is accomplished either unsnapping or unbolting 
the faulty component, removing the vacuum lines leading to it (where 
appropriate) and installing the new component. 


Deceleration throttle control system 


components 

42 Replacement of the throttle positioner, solenoid valve and/or 
sensing switch is straightforward, accomplished by disconnecting the 
attached wires and/or hoses, removing the faulty component and re- 
placing it with a new one. 


Intake manifold heating system components 

43 The replacement of the exhaust heat contro} valve is straight- 
forward, accomplished by unbolting the faulty valve from its location, 
cleaning the mating surfaces on the exhaust manifold and head pipe 
and installing a new valve. 


PCV system components 
44 Component replacement involves simply installing a new valve, 
hose, or filter in place of the one removed during the checking 


procedure. 


Catalytic converter 

45 Do not attempt to remove the catalytic converter until the com- 
plete exhaust system is cool. Raise the vehicle and support it securely 
on jackstands. Apply some penetrating oil to the clamp bolts and allow 
it to soak in. 


10.31 Location of thermactor system air 
pump on early carbureted vehicles - V8 
shown, others similar 
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10.35 To remove the charcoal canister, 
detach the vacuum hose and remove the 
mounting bolt (arrows) 
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41.3a The bi-metal vacuum control sensor for the heated intake 
air system is mounted inside the air cleaner housing 


46 Remove the bolts and the rubber hangers, then separate the con- 
verter from the exhaust pipes. Remove the old gaskets if they are stuck : 
to the pipes. 
47 Installation of the converter is the reverse of removal. Use new ex- 
haust pipe gaskets and tighten the clamp bolts to the specified torque 
(refer to Chapter 4, Specifications). Replace the rubber hangers with 
new ones if the originals are deteriorated. Start the engine and check 
carefully for exhaust leaks. 


a 


41 Inlet air control system — description and checks 
(carbureted models) 


Refer to illustrations 11.3a, 11.3b and 11.4 


General description 

1 The air cleaner temperature control system is used to keep the air 
entering the carburetor at a warm and consistent temperature. The 
carburetor can then be calibrated much leaner for emissions reduction, 
improved warm-up and better driveability. 

2 When the underhood temperature is cold, air is drawn through a 
shroud which fits over the exhaust manifold, up through the heat riser 
tube and into the air cleaner. This provides warm air for the carburetor, 
resulting in better driveability and faster warm-up. As the under-hood 
temperature rises, some means of redirecting incoming air away from 
the heat tube to normal air is necessary for best performance. This is 
accomplished by a vacuum motor duct valve and by two temperature 
sensitive vacuum control valves, the bi-metal sensor and the Cold 
Weather Modulator (CWM) vaive. Caution: Some vehicles may not use 
CWM valve. 

3 The bi-metal sensor allows manifold vacuum to pass through it 
only if the average temperature of the air inside the air cleaner housing 
is under a certain temperature (see illustration). When warm, the bi- 
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11.3b Heated intake air Cold Weather Modulator (CWM) vacuum 
control valve and typical air cleaner housing mounting location 


metal sensor closes, shutting of the supply vacuum and venting the 
control line. When open, the vacuum passing through the bi-metal sen- 
sor is routed to the CWM valve. The CWM is also installed in the air 
cleaner housing very close to the hot air inlet (see illustration). This al- 
lows the CWM to sense incoming air temperature. The CWM allows 
vacuum to pass at low temperatures but also incorporates a check 
valve function to prevent reverse flow (venting) back through the valve 
under these same conditions. When warm, the CWM valve opens al- 
lowing air/vacuum flow in both directions. The vacuum from the CWM 
valve is routed to the vacuum-activated duct valve motor. The duct 
valve is a simple flap-type valve controlling the path of incoming air 
(heated or normal). It is moved by the vacuum motor and a mechanical 
link. 

4  \n.operation, when cold, manifold vacuum travels through the bi- 
metal sensor and through the CWM valve to the duct valve vacuum 
motor. With vacuum applied, the duct valve will route the incoming air 
through the heated air supply (see illustration). The CWM effectively 
traps the vacuum between the motor and itself to maintain the duct 
position even if manifold vacuum should decrease (such as when the 
vehicle is accelerated). For the duct valve to move to its normal spring 
loaded position (normal incoming air) the bi-metal sensor must be 
warmed to its closing position and the CWM valve must be warmed to 
its opening temperature. Only then will the trapped motor vacuum be 
allowed to vent through the open CWM to the vented port of the 
closed bi-metal sensor. 


Check 


General 


5 Checking of this system should be done while the engine is cold. 

6 Remove the clamp retaining the air hose to the rear of the metal 
duct and valve assembly. Looking through the rear of the duct and 
valve assembly, observe that the duct valve (heat control door) is posi- 
tioned to allow normal air entry from the air intake snorkel into the air 
cleaner housing. 

7 Start the engine and as the engine warms up, the vacuum motor 
should pull the valve towards the heat riser tube and allow heated air to 
enter the air cleaner housing. 

8 When the vehicle reaches operating temperature, the duct valve 
(heat contro! door) should again be positioned to allow normal air entry 
from the air intake snorkel into the air cleaner housing. 


Duct valve 


9 If the duct valve does not perform as indicated, check that it is not 
rusted in an open or closed position by attempting to move it by hand. 
If it is rusted, it can usually be freed by cleaning and oiling it, otherwise 
replace it with a new unit. 


Vacuum motor 


10 If the vacuum motor fails to perform as indicated, check carefully 
for a leak in the hose leading to it. If no leak is found, use a hand vac- 
uum pump to check motor operation. Motor should hold vacuum and 
move duct valve from the spring loaded position. If not, replace vac- 
uum motor. 
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11.4 Operation of the vacuum-operated duct valve in the air inlet 
temperature control system 


Temperature vacuum valves 


11. Check vacuum at bi-metal sensor inlet port. Vacuum should be 
present with engine running. If not, trace hose to source and/or remove 
any blockages until vacuum is indicated. 

12 Check for vacuum at outlet port of bi-metal sensor with engine 
cold and warm. Vacuum should be indicated at cold only. if not, re- 
place sensor. Reconnect bi-metal sensor hoses for next check. 

13 Disconnect CWM outlet (to motor) hose and check for vacuum 
with engine cold. Vacuum should be indicated. 4f not, replace CWM 
valve. 

14 Disconnect both CWM valve hoses and check for free flow 
through valve when warm. Flow should be indicated. If not, replace 
CWM valve. 


Component replacement 
15 Refer to Section 10 for component replacement procedures. 


12 Deceleration throttle control system —- description and 
checks (carbureted modeis) 


Refer to illustration 12.2 


General description 


1. This system reduces the hydrocarbon and carbon monoxide 
content of exhaust gasses by opening the throttle slightly during 
deceleration. 

2 The system consists of a throttle positioner, a vacuum solenoid 
valve, a vacuum sensing switch and electrical linkups to an electronic 
speed sensor/governor module, although not all components are in- 
cluded in all systems (see illustration). 

3 On those models without a vacuum sensing switch, when the en- 
gine speed is higher than a predetermined rpm, a signal is sent to the 
solenoid, which allows manifold vacuum to activate the throttle posi- 
tioner. 

4 On those models with a vacuum sensing switch, when the engine 
speed is higher than a predetermined rpm and manifold vacuum is at a 
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12.2 Operation of the deceleration throttle control system in 
which a vacuum switch is used 


13.4 Typical temperature-controlled heat control valve 


certain value, the signal from the vacuum switch sends a signal to the 
module, then to the solenoid, allowing manifold vacuum to activate the 
throttle positioner. 


Check 


General 

5 All of the following checks are to be made with the engine at full op- 
erating temperature and with all accessories off unless otherwise noted. 
6 With the engine at idle, accelerate to 2000 rpm or more, then let 
the engine fall back to idle while watching to see if the vacuum di- 
aphragm plunger extends and retracts. If the plunger performs as indi- 
cated, the system is functioning normally. !f not, check the throttle 
positioner. 


Throttle positioner 

7 Remove the hose from the throttle positioner and, using a hand- 
operated vacuum pump, apply a 19 in.Hg vacuum to the diaphragm 
and trap it. If the diaphragm does not respond or will not hold vacuum, 
replace the throttle positioner with a new one. 

8 Remove the vacuum pump from the diaphragm and see if the di- 
aphragm returns within five seconds. If not, replace the throttle posi- 
tioner with a new one. 


Vacuum solenoid valve 

9 With the engine at idle, disconnect the vacuum supply hose from 
the solenoid valve and verify that the hose is supplying vacuum. 

10 Disconnect the wires from the solenoid and apply battery voltage 
to both terminals, verifying that there is no increase in engine speed. 
11. With battery voltage supplied to one terminal, ground the other 
terminal and verify that engine speed increases. 

42 Remove the ground and verify that the engine returns to idle rpm. 
43 If the solenoid fails to pass any of the above tests, replace it with 
a new one. 


Vacuum sensing switch (if so equipped) 

44 Disconnect the hose from the vacuum fitting on the switch. 

15 Hook up a hand-operated vacuum pump to the fitting. 

16 Using an ohmmeter, verify that the switch is open (no continuity) 
while applying a 19.4 in.Hg vacuum or less to the switch. 

47. Increase the vacuum to 20.6 in.Hg or more and verify that the 


switch is closed (continuity). 
18 If the switch fails to pass either of the above tests, replace it with 


anew one. 
Electronic speed sensor/governor module (if so 
equipped) 


49 Ifa fault is suspected in the module, it must be checked by a Ford 
dealer service department or other repair shop. 


Component replacement 
20 Refer to Section 10 for component replacement procedures. 
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43 Intake manifold heating system — description and checks 
(carbureted models) 


Refer to illustrations 13.4 and 13.7 


General description 

1 This system is employed to eliminate any condensation of fuel on 
the cold surfaces of the intake system during cold engine operation 
and to provide better evaporation and distribution of the air/fuel mix- 
ture. The result is better driveability, faster warm-up and a reduction in 
the release of hydrocarbons to the atmosphere. 

2 To warm the intake manifold quickly during cold starts, hot ex- 
haust gases are routed through special heat riser or heat crossover 
passages in the intake manifold. After the intake manifold is warm, 
these hot gases must be redirected away from the intake manifold for 
best performance. Therefore, a control system is required to properly 
manage the exhaust flow into the intake crossover. The component of 
this system is the exhaust heat control valve, which is controlled by ei- 
ther a bi-metal thermostat or a temperature activated vacuum motor. 

3. The heat control valve is mounted between the exhaust manifold 
and one branch of the exhaust pipe. The valve operates by remaining 
closed when the engine is cold which forces hot exhaust gasses to the 
intake manifold area through the heat riser (crossover) passage. The 
bi-metal thermostat heat valve uses a heat sensitive spring to keep the 
valve closed when cold, and opens the valve when warm. The vacuum 
motor heat valve uses a coolant temperature Vacuum Control Valve 
(VCV) which allows manifold vacuum to the motor when cold, but 
closes vacuum off when warm. When vacuum is applied to the motor, 
the valve is closed. When vacuum is released, the motor returns to its 
normal spring-loaded open condition. 


Checking 


Bi-metal thermostat valve 

4. With the engine cold, manually rotate the valve shaft (see illustra- 
tion). It must move freely and return to the closed position as long as 
the engine is cold. If it’s stuck, spray it with penetrating oil until free. If 
unsuccessful in freeing, replace it. 

5 Start the engine and, as it warms up, make sure that the valve 
shaft has rotated to the open position. Caution: Valve will be hot! 

6 If the valve fails to operate as described, replace it with a new one. 


Vacuum operated valve 
7 With the engine cold, the vacuum motor must be in the extended 
(valve open) condition. Manually rotate the shaft and verify free move- 


6-22 


HEAT VALVE 


STUD 


NUT 


13.7 Typical vacuum-controlled heat control valve 


ment of the shaft and vacuum motor mechanical linkage (see illustra- 
tion). If stuck, spray with penetrating oil until free. If unsuccessful in 
freeing, replace valve. 

8 Using hand held vacuum pump, apply vacuum to motor and ob- 
serve motor linkage. Vacuum should hold and valve should move to 
closed position. If not, replace vacuum motor or entire heat control 
valve. 

9 Start up the engine and verify that there is vacuum at the motor 
vacuum hose. If not, check the vacuum line, VCV (should be open) and 
manifold vacuum source. 

10 Reconnect the vacuum line at the valve and verify the heat valve 
closes. After it has warmed, verify the heat valve has opened (motor 
has no vacuum and has fully extended). Caution: Valve will be hot! If 
the motor has vacuum when hot, replace the VCV. 


Component replacement 
11 Refer to Section 10 for component replacement procedures. 


14 Catalytic converter - description and checks 


General description 

1 The catalytic converter is designed to reduce emissions of un- 
burned hydrocarbons (HC), carbon monoxide (CO) and, in the case of 
newer converters, nitrogen oxides (NOx) as well. The converter oxi- 
dizes these components and converts them to water and carbon 
dioxide. The converter is a post combustion device, in that it does all 
its work after the engine has expelled the exhaust but before the ex- 
haust leaves the vehicle. The converter assenibly closely resembles a 
muffler, however its internal construction is completely different. The 
converter assembly consists of a monolithic honeycomb structure 
filled will ceramic “pellets” which have been impregnated with a cat- 
alytically active metal. The spaces between the pellets allow free flow 
of exhaust gasses through the converter while allowing the greatest 
exposed active surface area. 

2 To operate most effectively, the converter requires a secondary 
source of injected air (see thermactor operation) to initiate the oxida- 
tion (burning) process of the incoming pollutants. Once begun, the cat- 
alytic action of the pellets greatly increases the rate of oxidation (burn- 
ing) and the corresponding internal temperature inside the converter. 
The high temperatures further reduce the amount of pollutants in the 
exhaust gases. 
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3. The converter is located in the exhaust system between the en- 
gine and the muffler. Some models have two converters, a light-off 
catalyst type, mounted just past the exhaust manifold pipe, and a con- 
ventional oxidation catalyst or three-way catalyst type mounted farther 
downstream. Caution: /f large amounts of unburned gasoline enter the 
catalyst, it may overheat and cause a fire. Always observe the following 
precautions: Use only unleaded gasoline, avoid prolonged idling, do 
not perform prolonged engine compression checks, do not run the en- 
gine with a nearly empty fuel tank, avoid coasting with the ignition 
turned Off, and do not dispose of a used catalytic converter along with 
oily or gasoline soaked parts as a reaction may take place. 


Physical checks 

4 The catalytic converter requires little if any maintenance and ser- 
vicing at regular intervals. However, the system should be inspectec 
whenever the vehicle is raised on a lift or if the exhaust system is 
checked or serviced. ; 

5 Check all connections in the exhaust pipe assembly for looseness 
or damage. Aiso check all the clamps for damage, cracks, or missing 
fasteners. Check the rubber hangers for cracks. 

6 The converter itself should be checked for damage or dents 
which could affect its performance and/or be hazardous to your health. 
At the same time the converter is inspected, check the metal protector 
plate under it as well as the heat insulator above it for damage or loose 
fasteners. 


Functional checks 

7 Potential converter problems can be associated with two situa- 
tions, vehicle fails state smog certification check or poor engine power. 
Both situations can be caused by a converter that has been over- 
heated and is either non-functional or restrictive. 

8 Anon-functional converter is difficult to diagnose. If all other en- 
gine systems are operating properly, and the converter is relatively 
cold (this is a judgment call, no specifications exist, do not check by 
feeling converter) the converter is probably bad. 

9  Arestricted converter can be checked. if a performance issue is in 
question, proceed to backpressure check. 


Backpressure check 

10 Attach a vacuum gauge to a source of manifold vacuum and at- 
tach tachometer (if none in dash). 

11. Set the parking brake and put the transmission in Neutral (manual 
transmission) or Park (automatic transmission). 

12 Start engine and warm to operating temperature. Turn engine off 
and wait for a few minutes (allows any backpressure to escape). 

13 Start engine and observe vacuum gauge. Vacuum should be 16 
inch Hg or greater on engine in good tune. 

14 Let engine idle for a few minutes while watching gauge. Vacuum 
should hold fairly steady. 

15 Increase engine speed and hold for one minute at 2000 rpm while 
observing vacuum gauge. Vacuum gauge should read continuously 
high vacuum at the end of one minute with no additional throttle re- 
quired to maintain rpm. If vacuum gauge dropped significantly or if 
more throttle was required to maintain rpm, converter restriction is 
suspect. Turn engine off and proceed to next operation to isolate. 

16 Let exhaust system cool, then remove the exhaust pipe at the ex- 
haust manifold(s). 

17 Repeat test. If vacuum is now steady and high in engine running 
test, the converter is restrictive. Replace the converter. Caution: A/- 
though rare, if a restricted muffler is suspected, reconnect the con- 
verter, disconnect the muffler and repeat the test to determine if the 
muffler is the cause. 


Component replacement 
18 Refer to Section 10 for the component replacement procedures. 
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1.1 Views of later model transmissions for 
identification purposes 


1 Manual transmission - general information 


Refer to illustration 1.1 

4 Many manually shifted transmissions have been available on F- 
series and Bronco vehicles over the years. From 1980 through 1987 
these include the Ford 3.03 3-speed, the Warner T-18 4-speed, the 
Warner T-19 4-speed, the New Process 435 4-speed, the single-rail 4- 
speed overdrive (SROD) and the top mounted shifter 4-speed over- 
drive (TOD). Transmissions available from 1988 include the Mazda 
MS5OD 5-speed, the S5-42 ZF 5-speed light and heavy duty and the T- 
18 4-speed (see illustration). 

2 Regardless of year, all transmissions are fully synchronized with 
all gears, except the reverse sliding gear, which is in constant mesh. 
The 3 and 4-speed models utilize a bolt-on clutch housing (bell hous- 
ing) while the 5-speed models incorporate the clutch housing and 
transmission into a single casting. The 3-speed model is a side shifter 
with external shift levers and mechanism allowing the use of a steering 
column shift lever. The remaining transmissions contain the shift 
mechanisms internally allowing direct-shifting from a simple top 
mounted shift lever which extends through the floor of the cab. The 
S5-42 ZF 5-speed is available in two case configurations; concentric 
slave cylinder design (light duty) or external slave cylinder design 
(heavy duty). 

3 Application of the transmissions depends on the year, engine and 
model of the vehicle in which it is installed. If you are in doubt as to 
which transmission is in your particular vehicle, check with your local 
Ford dealer or automotive transmission facility. 

4 Due to the complexity of transmissions and because of the spe- 
cial tools and expertise required to perform an overhaul, it is not ad- 
vised that it be undertaken by the home mechanic. Therefore, the pro- 
cedures in this Chapter are limited to routine adjustments, and removal 
and installation procedures. 

5 Depending upon the expense involved in having a faulty transmis- 
sion overhauled, it may be of advantage to consider replacing the unit 
with either a new or rebuilt one. Your local dealer or transmission spe- 
cialty shop should be able to supply you with information concerning 
these units as to their cost, availability and exchange policy. Regard- 
less of how you decide to remedy a faulty transmission problem, how- 
ever, you can still save considerable expense by removing it and in- 
stalling it yourself. 
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2 Shift linkage adjustment (column mounted shifter) 


Refer to illustration 2.2 

1 The Ford 3.03 3-speed transmission has provisions for adjust- 
ment of the shifting linkage. The other transmissions applicable to ve- 
hicles covered by this manual are of the direct-shifting, non-adjustable 
type. 

2 Install a steel pin of 3/16-inch diameter through the locating hole 
and plastic spacer in the steering column shift levers with the levers in 
Neutral (see illustration). — 

3 Loosen nuts A and B and position the transmission shift levers in 
the Neutral detent positions. 

4 Tighten nuts A and B, using care to prevent movement between 
the studs and rods as the nuts are tightened. 

5 Remove the gauge pin from the steering column shift levers. 

6 Check the linkage operation. 

7 Note: Always use new retaining rings and insulators when making 
linkage adjustments. 


3 ~~ Shift lever - removal and installation 


Refer to illustration 3.2 

Note: Removal of the shift lever is a prerequisite to removing the trans- 
mission from the vehicle. Although the shift lever is part of a much 
more complicated gear shift housing mechanism, only the removal 
steps necessary to allow transmission removal will be outlined in this 
section. See the overhaul section for further information on the internal 
shifting mechanisms. 


Top-mounted (floor) shifters 
1 Depending on model, from inside cab, remove floor carpet, shift 
lever boot, pad, floor plate and or transmission cover to gain access to 
top of gear shift housing. Note: The shift lever dust boot can be simply 
slid up the shift lever shaft, total removal is not necessary. 
2 Follow the steps as applicable to your transmission to remove 
shift lever from gear shift housing: 

a) On early model T-18, T-19, NP 435 and TOD transmissions, using 

large adjustable pliers unscrew lever cap from top of gear shift 
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2.2 Shift linkage details for the Ford 3.03 column shift transmission 


housing and lift lever up and out of transmission (see illustra- 
tions). Caution: Avoid marring the cap with the jaw teeth if possi- 
ble. 

b) On later model T-18 and all S5-42 ZF transmissions, remove the 
two screws securing shift lever to gear shift housing stub shaft 
and remove lever. 

c) On the SROD transmission, remove the bolts securing the shift 
lever pivot assembly into the gear housing turret and lift lever up 
and out of transmission. 

d) On the Mazda M5OD, remove the lock nut from the tapered bolt 
securing shift lever to gear shift housing stub shaft. Install the 
locknut on the other end of the tapered bolt and tighten to break 
loose the interference fit of the bolt. Remove the bolt and lift the 
shift lever out of the stub shaft. 

3 Installation is reverse of removal with the following additions as 

applicable: 

‘ a) On early model T-18, T-19, NP 435 and TOD transmissions, align 
the slots in the shift lever pivot “half ball” with the pins in the gear 
housing. 

b) On SROD transmission, make sure slot in bottom of shift lever 
aligns with tab in gear housing turret. 

c) On Mazda MSOD, align flat in tapered bolt with flat in gear hous- 
ing stub shaft. 

4 Tighten the fasteners to the torque listed in this Chapter’s Specifi- 

cations. 


3-speed side-mounted (column) shifter 

5 Raise the vehicle and support it securely on jackstands. 

6 Remove the shift linkage at the transmission shift levers. 

7 Installation is reverse of removal, except be sure to adjust the 
shift linkage prior to tightening the linkage-to-shift lever nuts to the 
torque listed in this Chapter’s Specifications. 


en 
4 Transmission mounts - check and replacement 
en 


Refer to illustrations 4.2, 4.5 and 4.10 


Check . 
1 Raise the vehicle and support it securely on jackstands. 
2 Insert a large screwdriver or prybar into the space between the 
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3.2 The NP 435 transmission lever is similar to the T-18 and T-19 
but uses an externally threaded shift lever retaining cap 


TA 


7TA-4 


4.2 Pry up on the transmission mount and check for 
excessive looseness 


transmission extension housing and the frame crossmember and pry 
up (see illustration). 

3. The transmission should not move significantly away from the in- 
sulator. If it does, the mount should be replaced - proceed to Step 5 or 
10. 

4 If the mount is okay, remove the jackstands and lower vehicle. 


Replacement 
Early 4WD models 


5 Remove the two lower insulator retainers and insulators, then re- 
move the two insulator bolts (see illustration). 

6 Place a jack under the transmission and raise it enough to allow 
removal of the two upper insulators between the transmission bracket 
and crossmember. 

7 Install new upper insulators with the protruding shoulder facing 
down through the crossmember. 

8 Lower transmission and install the insulator bolts. Tighten two 
new lower insulator retainer assemblies to the torque listed in this 
Chapter’s Specifications. 

9 Remove the jackstands and lower the vehicle. Test drive the vehi- 
cle to confirm proper operation. 


All other models 


10 Remove the two mount-to-crossmember nuts and the two 
mount-to-transmission bolts (see illustration). 

11. Place a jack under the transmission and raise enough to allow re- 
moval of the mount. 

42 Install a new mount and lower the transmission enough to start all 
fasteners hand tight. 

13 Remove the jack and tighten the mount fasteners to the torque 
listed in this Chapter’s Specifications. 

14. Remove the jackstands and lower the vehicle. 
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4.5 Early model 4WD transmission mount - exploded view | 


5 Manual transmission - removal and installation 


Removal 

1 Disconnect the battery negative cable. 

2 _ Drain the transmission !ubricant into a suitable container. 

3 Raise the vehicle and support it securely on jackstands. 

4 On vehicles equipped with direct-shifting (no external linkage 
arms) transmissions, remove the shift lever (see Section 3) 

5 Onvehicles equipped with a column shift, detach the shift linkage 
at the transmission (see Section 3). 

6 Disconnect the electrical connector from the back-up light switch. 
7  On1991 and earlier 2WD models, remove the speedometer cable 
retaining bolt and remove the speedometer cable and gear assembly. 
On vehicles equipped with cruise control, disconnect the speed sensor 
electrical connector. Position the cable out of the way to avoid damage 
or contamination. Note: 7992 and later models do not use a mechani- 
cal speedometer cable. 

8 On vehicles with a concentric slave cylinder, disconnect the 
clutch hydraulic line from slave cylinder (see Chapter 8). 

9  On5-speed models equipped with a 7.5L engine, remove the ex- 
ternal slave cylinder from transmission housing (see Chapter 8). Note: 
It is not necessary to disconnect hydraulic line from slave cylinder. 
Also, it’s a good idea to detach the pushrod from the clutch pedal to 
prevent damage to the slave cylinder just in case the clutch pedal is ac- 
cidentally depressed. 

10 On 2WD models, disconnect the driveshaft (see Chapter 8). 

11. If the vehicle is a 4WD, remove the transfer case shift lever as- 
sembly from the transmission extension housing and remove transfer 
case (see Chapter 7C). 

12 On5 speed models, remove the bolts retaining the starter motor 
from the transmission (see Chapter 5). 

13 Support the transmission with a transmission jack. Make sure the 
transmission is securely fastened to the jack. 
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4.10 Transmission mount and crossmember assembly details - later models 
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6.5 Pry the retaining clip from the pinion gear and slide the gear 
off of the cable 


14 Remove the transmission rear mount (see Section 4). If the right 
and left gussets are installed between the crossmember and frame 
rails, remove the gusset attaching nuts and bolts and remove the gus- 
sets. Remove any harness ties on crossmember and remove the 
crossmember. 

15 On3 and 4-speed transmissions, remove the transmission retain- 
ing bolts from the rear of the clutch housing. On 5-speed models, re- 
move the transmission case-to-engine block retaining bolts. 

16 Slowly withdraw the transmission straight back to disengage the 
input shaft from the clutch disc, making sure not to put unnecessary 
pressure on the transmission input shaft. Once the input shaft has 
cleared the clutch housing (3 and 4-speed models) or clutch disc (5- 
speed models), lower the transmission and remove it from beneath the 
vehicle. 


Installation 

17. Check all clutch related components and replace worn parts as 
required prior to transmission installation (see Chapter 8). 

18 Prepare the release bearing for reinstallation (see Chapter 8). 

19 Install the clutch housing if removed on vehicles so equipped and 
make sure the clutch release bearing and hub are properly positioned 
on the release lever fork (see Chapter 8). 

20 Secure the transmission to the transmission jack and raise it up 
so that the input shaft is in line with the clutch disc splines. 

21 Verify that the dowel pins are installed in the engine block. 

22 On models with a separate clutch housing, wiggle the transmis- 
sion forwards, inserting the input shaft through the release bearing hub 
and into the clutch disc splines until the transmission mates with the 
clutch housing. Note: /f difficulty is encountered, rotate the output 
shaft with the transmission in gear to help engage the splines, and 
make sure the transmission centerline is in alignment with crankshaft 
centerline. Wiggle the release lever if the release bearing is having diffi- 
culty sliding over the transmission input shaft bearing retainer. 

23 On models with one piece transmission/clutch housings, wiggle 
the transmission forwards, inserting the input shaft into the clutch disc 
splines until the transmission mates with the engine block. Note: /f dif- 
ficulty is encountered, rotate the output shaft with the transmission in 
gear to help engage the splines, and make sure the transmission cen- 
terline is in alignment with the crankshaft centerline. 

24 Install the retaining bolts, tightening them to the torque listed in 
this Chapter’s Specifications. 

25 The remainder of installation is the reverse of removal. 

26 After connecting the line to the concentric slave cylinder on mod- 
els so equipped, bleed the clutch hydraulic system (see Chapter 8). 


re 


6 Speedometer pinion gear and seal - replacement 
a 


Refer to illustrations 6.5 and 6.6 

Note: 1992 and later models use an electronic speedometer which 
gets its speed signal from the rear anti-lock brake speed sensor. There- 
fore, no mechanical speedometer cable is required. 

1 Raise the vehicle and support it securely on jackstands. 


6.6 Pry off the old O-ring with a small screwdriver 


2 Remove the bolt securing the speedometer cable retaining 
bracket and remove the bracket and bolt as an assembly. 

3 Pull the speedometer cable and pinion gear straight out of the 
transmission or transfer case. 

4 On vehicles equipped with cruise control, disconnect the speed 
sensor electrical connector. 

5 Use a small screwdriver to remove the retaining clip from the pin- 
ion gear, then slide the gear off the cable (see illustration). 

6 If necessary, use a small screwdriver to remove the O-ring from 
the retaining groove (see illustration). Discard the O-ring. 

7 Lubricate the new O-ring with transmission lubricant and install it 
in the retaining groove. Make sure it’s seated correctly and not twisted. 
8 Install the pinion gear on the cable and install the retaining clip. 
Make sure the clip is properly seated in the groove. 

9 Install the speedometer pinion gear and cable in the transfer case 
or transmission and secure it with the bolt and bracket. 

10 Connect the speed sensor electrical connector if equipped. 


i 


7 Extension housing oil seal - replacement 


a 


Note: This procedure applies only to 2WD models. 

1 Raise the vehicle and support it securely on jackstands. 

2 The extension housing oil seal is located at the extreme rear of 
the transmission, where the driveshaft is attached. If leakage at the 
seal is suspected, raise the vehicle and support it securely on jack- 
stands. If the seal is leaking, transmission lubricant will be built up on 
the front of the driveshaft and may be dripping from the rear of the 
transmission. 

3 Refer to Chapter 8 and remove the driveshaft. 

4  Oncircular flange or yoke type rear output shafts, remove the 
flange/yoke nut and washer and remove flange/yoke. 

5 Using a soft-faced hammer, carefully tap the dust shield (if 
equipped) to the rear and remove it from the transmission. Be careful 
not to distort it. 

6 Using a screwdriver or prybar, carefully pry the oil seal and bush- 
ing (if equipped) out of the rear of the transmission. Do not damage the 
splines on the transmission output shaft. 

7 If the oil seal and bushing cannot be removed with a screwdriver 
or prybar, a special oil seal removal tool (available at auto parts stores) 
will be required. 

8 Using alarge section of pipe or a very large deep socket as a drift, 
install the new oil seal. Drive it into the bore squarely and make sure 
it’s completely seated. 

9 Reinstall the dust shield, if equipped, by carefully tapping it into 
place. 

10 On circular flange or yoke type output shafts, clean the yoke 
splines and lightly lubricate them with multi-purpose grease, then slip 
the flange/yoke over the output shaft and carefully past the new seal 
until it bottoms. Coat the nut with a thread locking compound. Install 
the washer and nut and tighten the nut to the torque listed in this 
Chapter’s Specifications. 

41. Lubricate the splines of the transmission output shaft and the out- 


7A 


7A-6 


FRONT THRUST 
FIRST AND SECOND SPEED WASHER 


SYNCHRONIZER SLEEVE 


REAR THRUST 
WASHER 


INSERT 


SPRING 
SNAP RING 
BLOCKING RING 
2ND SPEED GEAR 


THRUST WASHER 


SNAP RING 


TO FRONT OF VEHICLE 


REVERSE GEAR SNAP RING 


- 


BLOCKING 
RING 


COMPANION 
FLANGE 


a OIL SEAL 


SPEEDOMETER 
ORIVE GEAR 


SNAP RING 
FLAT WASHER 
SNAP RING 

MAINSHAFT BEARING 


CLUSTER 
GEAR 


PILOT BEARING 
ROLLERS 


Chapter 7 Part A Manual transmission 


O-RING 
PIVOT 


SNAP RING 

WASHER 

REVERSE |(DLER GEAR 
BEARING ROLLERS 


REVERSE SHIFTER 

ARM 
COUNTERSHAFT GEAR 
SPACER 


BEARING ROLLERS REVERSE 
~ IDLER 


SHAFT 


yY COUNTERSHAFT AND 
‘REVERSE IDLER 


SHAFT RETAINER 


CENTER SPACER 


COUNTERSHAFT » 


OUTPUT SHAFT 


3RD SPEED 


BLOCKING RING 


THIRD AND HIGH SPEEO 
SYNCHRONIZER SLEEVE 


INSERT 
SPRING 
THRUST BEARING 


TAPERED 
ROLLER BEARING 


WASHER 
INPUT SHAFT 
OIL BAFFLE 
INPUT SHAFT 
BEARING 
BEARING 
RETAINER 


8.3a T-18 4-speed transmission - exploded view 


side of the driveshaft sleeve yoke with lightweight grease, then install 
the driveshaft. Be careful not to damage the lip of the new seal. 

12 On circular flange or yoke type output shaft, install the yoke, 
washer and retaining nut. 

13 Install the rear driveshaft (see Chapter 8). 

14 Check/refill the transmission with lubricant (see Chapter 1). 

15 Remove the jackstands and lower the vehicle. 


8 Manual transmission overhaul - general information 


Refer to illustration 8.3a, 8.3b and 8.3c 

41 Overhauling a manual transmission is a difficult job for the do-it- 
your-selfer. It involves the disassembly and reassembly of many small 
parts. Numerous clearances must be precisely measured and, if nec- 
essary, changed with select fit spacers and snap-rings. As a result, if 
transmission problems arise, it can be removed and installed by a 
competent do-it-your-selfer, but overhaul should be left to a transmis- 
sion repair shop. Rebuilt transmissions may be available - check with 
your dealer parts department and auto parts stores. At any rate, the 
time and money involved in an overhaul is almost sure to exceed the 
cost of a rebuilt unit. ; 

2 Nevertheless, it’s not impossible for an inexperienced mechanic 
to rebuild a transmission if the special tools are available and the job is 
done in a deliberate step-by-step manner so nothing is overlooked. 
The tools necessary for an overhaul include internal and external snap- 


ring pliers, bearing puller, slide hammer, set of pin punches, dial indi- 
cator and possibly a hydraulic press. In addition, a large, sturdy work- 
bench and a large vise or transmission stand will be required. 

3 Before taking the transmission apart for repair, it will help if you 
have some idea what area of the transmission is malfunctioning. Cer- 
tain problems can be closely tied to specific areas in the transmission, 
which can make component examination and replacement easier. Re- 
fer to the Troubleshooting section at the front of this manual for infor- 
mation regarding possible sources of trouble. If you decide to do the 
work yourself, exploded views of the more popular transmission and 
their components are provided in this Chapter to aid you (see illustra- 
tions). 

4 Although not difficult, several suggestions can be made to assist 
you in your efforts: 

a) It is very helpful to draw your own simple diagram, take instant 
photos or video tape during the disassembly process. Laying 
each part out in the order in which it was removed also helps. 

b) Study the exploded view to acquaint yourself with the compo- 
nents and assembly sequence, note any loose bearings, springs, 
washers, detent balls and other small items that can fall loose or 
spring out unexpectedly and cause confusion upon reassembly. 

c) lf acase half or component will not remove easily, look closely for 
any missed bolts, snap rings or other source of interference be- 
fore moderate force is used. Excessive force is not required and is 
a sure sign something in the disassembly/reassembly sequence 
was missed. 
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8.3b NP 435 4-speed transmission - exploded view 


f) Prelubricate all parts prior to assembly with the appropriate type 
of fluid. Use assembly lube to hold loose needle bearings, thrust 
washers and other small difficult-to-handle items into position 
during assembly. 

Prior to reinstallation into vehicle, rotate the input shaft and shift 
the case through its gears observing for any binding, excessive 
resistance or lock-up. If any anomalous behavior is exhibited, re- 


d) Try to anticipate which parts may have to be replaced and have 
them available before beginning. Regardless of broken or badly 
worn components, there are certain items which must be re- 
placed as a matter of course when the transmission is reassem- 
bled. These include gaskets, snap-rings, oil seals and sometimes g) 
bearings. You will also need some multi-purpose grease and a sil- 


icone-type gasket sealer to properly reassemble the transmission. 


Cleanliness is extremely important when working on a precision 
piece of equipment such as a transmission. The work area should 
be kept as clean and free of dirt and dust as possible. Also, ade- 
quate space should be available to lay out the various parts as 


they are removed. 


solve the problem before further damage is done by trying to ap- 
ply engine power. 

Remember to fill the case with the appropriate type and quantity 
of fluid. 
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8.3c $5-42 ZF 5-speed transmission - exploded view 
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4 Automatic transmission - general information 


Since the F-series and Bronco introduction, several automatic 
transmissions have been available. Early options included the auto- 
matic overdrive (AOD) 4-speed and the C4, C5 and C6 3-speed trans- 
missions. In 1988, the electronically controlled E4OD 4-speed trans- 
mission supplemented the C6 and AOD models. 

Other than the number of forward speeds, the main differences 
between the transmissions are in their maximum torque carrying capac- 
ity and their speed and load sensing mechanisms which determine shift 
points. The C-series automatic transmissions utilize a governor for 
speed sensing and a vacuum diaphragm throttle valve to sense engine 
load. A throttle kickdown rod is incorporated for operator-forced down- 
shifts upon application of wide open throttle. The AOD transmission 
uses a governor for speed and throttle valve rod (early year) or cable 
(later year) for load sensing. The throttle valve mechanism translates the 
full range of throttle positions into throttle valve lever movement at the 
transmission. The E40D transmission uses various engine and drive- 
train sensors and special programming within the electronic engine 
control (EEC) computer to calculate speed and load conditions, then 
commands actuators within the transmission to initiate a shift. 

Due to the complexity of automatic transmissions, if performance 
is not up to par and overhaul is necessary, repairs should be per- 
formed by a dealership or other shop with the qualified personnel and 
special equipment necessary. The Sections which follow in this 
Chapter are designed to provide the home mechanic with service infor- 
mation and instructions for operations that he may perform without 
specialized equipment and training. 


Depending upon the expense involved in having a faulty transmis- 
sion overhauled, it may be of advantage to consider replacing the unit 
with either a new or rebuilt one. Your local dealer or transmission spe- 
cialty shop should be able to supply you with information concerning 
these units as to their cost, availability and exchange policy. Regard- 
less of how you decide to remedy a faulty transmission problem, how- 
ever, you can still save considerable expense by removing it and in- 
stalling it yourself. 

Note: All automatic transmissions supplied as original equipment 
on vehicles covered by this manual are equipped with high-tempera- 
ture-resistant seals. This includes those seals used on the manual and 
kickdown levers, the O-rings and oil pan gasket. Under no circum- 
stances should older design seals be used on the transmission. 


a 


2 Diagnosis - general 
on 
Note: Automatic transmission malfunctions may be caused by five gen- 
eral conditions: poor engine performance, improper adjustments, hy- 
draulic malfunctions, mechanical malfunctions or malfunctions in the 
computer or its signal network. Diagnosis of these problems should al- 
ways begin with a check of the easily repaired items: fluid level and con- 
dition (see Chapter |), shift linkage adjustment and throttle valve (TV) 
linkage adjustment. Next, perform a road test to determine if the prob- 
lem has been corrected or if more diagnosis is necessary. If the problem 
persists after the preliminary tests and corrections are completed, addi- 
tional diagnosis should be done by a dealer service department or trans- 
mission repair shop. Refer to the Troubleshooting section at the front of 
this manual for information on symptoms of transmission problems. 
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Preliminary checks 

1 Drive the vehicle to warm the transmission to normal operating 
temperature. 

2 Check the fluid level as described in Chapter 1: 

a) If the fluid level is unusually low, add enough fluid to bring the 
level within the designated area of the dipstick (see Chapter 1), 
then check for external leaks (see below). 

b) If the fluid level is abnormally high, drain off the excess, then 
check the drained fluid for contamination by coolant. The pres- 
ence of engine coolant in the automatic transmission fluid indi- 
cates that a failure has occurred in the internal radiator walls that 
separate the coolant from the transmission fluid (see Chapter 3). 

c) If the fluid is foaming, drain it and refill the transmission (see 
Chapter 1), then check for coolant in the fluid or a high fluid level. 

3 Check the engine idle speed and general operating performance. 
Note: /f the engine is malfunctioning, do not proceed with the prelimi- 
nary checks until it has been repaired and runs normally. 

4 Inspect the manual shift control linkage (see Section 3). Make 
sure that it’s properly adjusted and that the linkage operates smoothly. 
5 On AOD transmissions, check the throttle valve rod or cable for 
freedom of movement. Adjust it if necessary (see Section 4). Note: The 
throttle valve mechanism may function properly when the engine is 
shut off and cold, but it may malfunction once the engine is hot. Check 
it cold and at normal engine operating temperature. 

7 On C-series transmissions, check the kickdown rod for freedom 
of movement and proper adjustment (see Section 5). 

6  OnC-series transmissions, check the vacuum diaphragm throttle 
valve for proper operation and vacuum signal from engine (see Sec- 
tion 6). 

8 On C-series transmissions, adjust bands as required (see 
Section 7). 


Fluid leak diagnosis 

9 Most fluid leaks are easy to locate visually. Repair usually con- 
sists of replacing a seal or gasket. If.a leak is difficult to find, the follow- 
ing procedure may help. 

10 Identify the fluid. Make sure it’s transmission fluid and not engine 
oil or brake fluid (automatic transmission fluid is a deep red color). 

11 Try to pinpoint the source of the leak. Drive the vehicle several 
miles, then park it over a large sheet of cardboard. After a minute or 
two, you should be able to locate the leak by determining the source of 
the fluid dripping onto the cardboard. 

12 Make acareful visual inspection of the suspected component and 
the area immediately around it. Pay particular attention to gasket mat- 
ing surfaces. A mirror is often helpful for finding leaks in areas that are 
hard to see. 

13 If the leak still cannot be found, clean the suspected area thor- 
oughly with a degreaser or solvent, then dry it. 

14 Drive the vehicle for several miles at normal operating tempera- 
ture and varying speeds. After driving the vehicle, visually inspect the 
suspected component again. 

15 Once the leak has been located, the cause must be determined 
before it can be properly repaired. If a gasket is replaced but the seal- 
ing flange is bent, the new gasket will not stop the leak. The bent 
flange must be straightened. 

16 Before attempting to repair a leak, check to make sure that the 
following conditions are corrected or they may cause another leak. 
Note: Some of the following conditions cannot be fixed without highly 
specialized tools and expertise. Such problems must be referred to a 
transmission repair shop or a dealer service department. 


Gasket leaks 


17 Check the pan periodically. Make sure the bolts are tight, no bolts 
are missing, the gasket is in good condition and the pan is flat (dents in 
the pan may indicate damage to the valve body inside). 

18 If the pan gasket is leaking, the fluid level or the fluid pressure 
may be too high, the vent may be plugged, the pan bolts may be too 
tight, the pan sealing flange may be warped, the sealing surface of the 
transmission housing may be damaged, the gasket may be damaged 
or the transmission casting may be cracked or porous. If sealant 


instead of gasket material has been used to form a seal between the 
pan and the transmission housing, it may be the wrong sealant. 


Seal leaks 

19 Ifa transmission seal is leaking, the fluid level or pressure may be 
too high, the vent may be plugged, the seal bore may be damaged, the 
seal itself may be damaged or improperly installed, the surface of the 
shaft protruding through the seal may be damaged or a loose bearing 
may be causing excessive shaft movement. 

20 Make sure the dipstick tube seal is in good condition and the tube 
is properly seated. Periodically check the area around the speedome- 
ter gear or sensor for leakage. If transmission fluid is evident, check the 
O-ring for damage. 


Case leaks 

21 If the case itself appears to be leaking, the casting is porous and 
will have to be repaired or replaced. 

22 Make sure the oil cooler hose fittings are tight and in good 
condition. 


Fluid comes out vent pipe or fill tube 


23 If this condition occurs, the transmission is overfilled, there is 
coolant in the fluid, the case is porous, the dipstick is incorrect, the 
vent is plugged or the drain-back holes are plugged. 


3 Manual shift linkage - inspection, removal, installation and 
adjustment 


Refer to illustration 3.5 

Note: Removal of the shift linkage is a prerequisite to removing the 
transmission from the vehicle. Although the shift linkage is part of a 
more complicated steering column shift mechanism, only the linkage 
removal steps necessary to allow transmission removal will be outlined 
in this section. In addition, adjustment procedures are provided for use 
after re-installation of linkage or for correction of possible performance 
related problems. 


Inspection 

1 Raise vehicle and support it securely on jackstands. 

2 Onmodels with bellcrank linkages, locate the shift linkage on the 
driver’s side of the transmission and inspect it for loose pivot bracket 
hardware and worn bellcrank and rod grommets. 

3 On models with a cable shift linkage, inspect the cable for kinks, 
dents, thermal damage or any other condition that may hinder smooth 
operation. Check for a loose transmission cable bracket. Inspect the re- 
maining cable inside the cab under the dash panel for similar problems. 
4 Correct any problems found prior to adjustment. 


Bellcrank shift linkage (1991 and earlier models) 


Removal 


5 Remove the shift rod-to-bellcrank lever retaining nut point “A” 
and secure the shift rod out of the way (see illustration). 

6 Carefully pry the shift control rod out of its grommet in the manual 
control lever. Don’t distort the control lever while doing this. 

7 Remove the outer bellcrank pivot bracket bolts from the frame 
rail, slide the belicrank shaft out of the inner transmission pivot bracket 
and remove the bellcrank assembly. 


Installation 


8 Installation is reverse of removal, but be sure to install a new 
grommet in the transmission shift lever prior to installing the control 
rod. Don’t tighten nut “A” until after adjustment. 


Cable shift linkage (1992 and later models) 


Removal 


9 Remove the shift cable end from the transmission lever ballstud. 
10 Remove the shift cable from the transmission bracket by releas- 
ing the cable body retaining tabs and pulling it out of the bracket. Se- 
cure the cable out of the way. 
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Installation 


41 Installation is the reverse of removal, but don’t install the shift ca- 
ble to the transmission lever ball stud until adjustment. 


Adjustment 

12 With the engine off and the parking brake applied, place the 
transmission selector lever at the steering column in the Drive (C4, C5, 
C6) or Overdrive (AOD and E40D) position. 

13 Have an assistant hold the selector lever against it stop by apply- 
ing a bit of downward pressure on the lever. 

14 {f not already done, loosen the shift rod adjusting nut at point “A” 
(bellcrank) (see illustration 3.5) or remove the shift cable end from 
transmission lever ballstud (cable). 

45 On AOD and E4OD transmissions, pull down the cable freeplay 
locking tab on the lower cable body end. 

46 Shift the manual lever at the transmission into the Drive position by 
moving the lever all the way to the rear, then forward two (2) detents. 

17. On C4, C5 and C6 transmissions, with the selector lever and 
transmission manual lever both in the Drive position, tighten the nut at 
point “A” securely, using care to prevent movement between the stud 
and rod. 

48 On AOD and E40D transmissions, with the selector lever and 
transmission manual lever both in the Overdrive position, snap the shift 
cable onto the transmission lever ballstud and re-lock the cable 
freeplay locking tab by pushing the tab back into the cable body. 

19 Have your assistant remove pressure from the shift lever knob 
and check the operation of the shift lever in all positions to make cer- 
tain the manual lever at the transmission is in full detent in all gear 
ranges. Readjust the linkage as required. 


4. Throttle valve (TV) mechanisms - removal, installation and 
adjustment (AOD only) 


TV control rod (early model 5.0L only) 
Refer to itlustrations 4.10 and 4.16 


Removal 
4! Raise the vehicle and support it securely on jackstands. 
2 Remove the upper end of the TV control rod from the carburetor 


lever pin. 
3 Locate the transmission TV lever and loosen the contro! rod trun- 


nion block set bolt to free the rod from the transmission. Lift the TV 
control rod from the vehicle. 
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4.10 Adjusting the TV control rod at the carburetor using 
a feeler gauge (early AOD only) 


Installation 
4 Installation is the reverse of removal, but don't tighten the trun- 
nion block set bolt until adjustment is performed. 


Adjustment at carburetor 

5 If the throttle rod has not been removed and the lower rod-to- 
transmission lever relationship has not been disturbed, a minor adjust- 
ment at the carburetor TV rod adjustment screw should be attempted 
prior to trying to adjust at the transmission. 

6 Check that the engine idle speed has been properly set. Note: 
Idle speed adjustments of 50 rpm or greater (either higher or lower) 
subsequent to TV adjustment require that the rod adjustment be 


- checked and readjusted if required. 


7. With the engine at normal operating temperature, verify that the 
choke plate is open and the carburetor throttle lever is resting on its 
idle stop. 

8 Place the transmission in N (neutral) and set the parking brake. 

9 Back out the throttle linkage TV adjusting screw until it’s flush 
with the outside face of the lever (see iilustration 4.10). 

10 Insert a 0.005-inch feeler gauge between the adjusting screw and 
the throttle lever and turn the adjusting screw in until the feeler gauge 
fits snugly between the pieces (see illustration). Remove feeler gauge 
and push the adjusting screw linkage forwards (tending to close the 
gap) and release it to remove any residual friction, then check the gap 
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4.16 Loosening the TV control rod trunnion block set bolt at the 
transmission TV lever (early AOD only) 


again. Note: When checking the gap, do not apply any load on the 
levers, as this will give a false gap measurement. Re-adjust if necessary 
to get the proper gap. 

11 After gap has been successfully set, turn the adjusting screw in 
(clockwise) an additional four complete turns to complete the proce- 
dure. Note: /f it is not possible to obtain at least two turns or if the initial 
gap is too wide for the adjust screw to bridge, perform linkage aajust- 
ment at transmission. 


Adjustment at transmission 

12 The linkage lever adjusting screw has limited capability. If adjust 
screw procedure fails, the length of the TV rod assembly must be ad- 
justed as follows: 

13 Raise vehicle and place securely on jackstands. 

14 Perform Steps 6 through 8. 


15 Set the TV linkage lever adjustment screw at approximately mid- 
point. 

16 Locate the transmission TV lever and loosen the control rod trun- 
nion block set bolt to free the rod (see illustration). Remove any corro- 
sion or dirt that might prevent free movement of the block along the rod. 
17 Push up on the control rod to seat the upper lever adjusting screw 
against the throttle lever, then release it. 

18 Push the transmission’s TV lever and trunnion block up until the 
transmission lever firmly bottoms against its internal stops. Hold the 
lever in this position and tighten the trunnion block set screw securely. 
19 Perform adjustment at carburetor procedure and fine tune adjust 
screw if necessary. 

20 Remove the jackstands and lower vehicle. 


TV control cable (all except early 5.0L) 
Refer to illustrations 4.21, 4.30a, 4.30b and 4.31 


Removal : 
Note: Removai of the throttle valve cable is a prerequisite to removing 
the transmission from the vehicle and only those cable removal steps 
necessary to allow transmission removal will be outlined in this section. In 
addition, adjustment procedures are provided for use after re-installation 
of linkage or for correction of possible performance related problems. 

21 Disconnect the shift cable end from the transmission lever ball- 
stud (see illustration). 

22 Remove shift cable from transmission bracket by releasing the 
cable body retaining tabs and pulling it out of the bracket. Secure the 
cable out of the way. 


Installation 
23 Installation is the reverse of removal. Proceed to step 24 to adjust 
the cable. 


Adjustment 

24 Onnon-EFl engines, check that the engine idle speed has been 
properly set. Note: /die speed adjustments of 150 rpm or greater (ei- 
ther higher or lower) subsequent to TV adjustment require that the ca- 
ble adjustment be checked and readjusted if required. Do not attempt 
to adjust the idle set screw on EFi models. 
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4.30a Unlock the TV control cable self-adjusting mechanism by 
releasing the locking tabs and prying the clamp out from 
the top with a small screwdriver - typical carbureted 
model shown (late model AOD only) 
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4.31 To hold the transmission TV lever in position for adjustment, 
install a suitable spring (or springs) to hold the lever rewards 
with about 10 pounds of force (late model AOD only) 


25 Verify that the cable routing is free of sharp bends and that the 
cable operates freely. 

26 Onnon-EFl engines equipped with idle positioning solenoids, 
make sure solenoids are in the retracted (anti-diesel) position. 

27. Oncarbureted engines (non-variable venturi), if the engine is cold, 
decam the fast idle cam by first wedging the choke plate fully open, 
then open the throttle all the way and let it return to the idle stop. Verify 
that the carburetor throttle lever is resting on its normal idle stop. 

28 On variable veniuri carbureted models, if the engine is cold, de- 
cam the fast idle cam by retracting the choke contro! diaphragm link- 
age against choke spring tension and open the throttle to allow cam to 
rotate to normal idle position. Release throttle and verify that throttle is 
resting on it’s normal idle stop. 

29 Place the transmission in N (neutral) and set the parking brake. 
30 At the carburetor or throttle housing (EFI), unlock the TV control 
cable self-adjusting lock mechanism at the end of the cable housing 
body by releasing the clamp tabs in the housing window and prying 
the clamp out from the top with a small screwdriver (see illustrations). 
Verify that the cable housing can be pushed freely towards the cable 
bracket against the spring tension. 

31 From under the vehicle, have an assistant hold the transmission 
TV lever against it’s idle position stop (clockwise as far to the rear as 
possible) and hold. The cable slack take-up spring will then set the 
proper cable length automatically. An alternative method is to install a 
suitable spring (or springs) to hold the lever rewards with about 10- 
pounds of force (see illustration). 

32 While still holding transmission lever against idle stop, lock upper 
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4.30b Details of the TV control cable self-adjusting mechanism 
on EFI models (late model AOD only) 
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5.2 Typical kickdown control rod system for early 
C-series transmissions 


cable clamp in place by pushing the clamp back into the cable body 
until it’s flush. Note: Prior to re-locking cable, verify that the throttle 
lever is resting on it’s normal idle stop. 

33. If used, remove the transmission lever retention springs. 

34 Remove the jackstands and lower the vehicle. 


5  Kickdown mechanisms - removal, installation and 
adjustment (C4, C5 and C6 only) 


Refer to illustrations 5.2, 5.7 and 5. 12 


Kickdown rod (early years) 


Removal 


1 Raise the vehicle and support it securely on jackstands. 
2 Remove the upper end of the kickdown control rod from the car- 
buretor lever pin (see illustration). 


7B-6 


Chapter 7 PartB Automatic transmission 


1.5mm 


THROTTLE LEVER (.060 INCH) 


ADJUSTING SCREW 


5.7 Adjusting the kickdown control rod-to-carburetor throttle , 
lever gap using feeler gauges (early C-series transmissions only) 


3 Locate the transmission kickdown lever and remove the C-clip 
securing the control rod to lever. Lift the kickdown control rod out of 
the vehicle. 


Installation 


4 Installation is the reverse of removal except adjust after installa- 
tion. 


Adjustment 


5 Raise the vehicle and support it securely on jackstands. 

6 Have an assistant hold the transmission kickdown lever in the 
wide open throttle (WOT) position (counterclockwise as far to the rear 
as possible). An alternative method is to hang approximately six 


pounds of weight onto the transmission kickdown lever to hold it 
against the WOT stop. 

7 From the engine compartment, hold the carburetor or throttle 
housing (EFI) throttle lever to the wide open position and insert a 0.060 
feeler gauge between the throttle lever and adjusting screw and check 
for proper fit (see illustration). The feeler gauge should slide between 
the pieces with some resistance. 

8 If necessary, adjust the screw until the proper feeler gauge resis- 
tance if obtained. 

9 Remove the feeler gauge and recheck the gap. Gaps from 0.030 
to 0.070 are acceptable. 

10 If used, remove the weight at the transmission kickdown lever. 

41. Remove the jackstands and lower the vehicle. 


Kickdown cable (later models) 


Removal 

12 Remove the kickdown cable end from the transmission lever ball- 
stud (see illustration). 

13 Remove the kickdown cable from the transmission bracket by re- 
leasing the cable body retaining tabs and pulling it out of the bracket. 
Secure the cable out of the way. 


Installation ' 
14 Installation is the reverse of removal. Proceed to adjust the cable. 


Adjustment 


15 Ratchet the cable self-adjusting mechanism to obtain maximum 
outer conduit length. 


VIEW Z 


eS) 


i 


5 
ci 


ara): 
Qu 
cay 9 


TS 
W 


F-250 HD AND F-350 INSTALLATION 


U 
KICKDOWN 
CABLE 
ASSEMBLY 


KICKDOWN 


SCREW 


5.12 Typical cable-actuated kickdown control system (late 
model C-series transmissions only) 
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6.2 Typical locations for C-series vacuum modulators 


16 Insert a 0.060 feeler gauge between the upper cable conduit body 
and the cable bracket on the conduit side of the bracket. 

17 Set the cable length by opening the throttle to the wide open po- 
sition. The self adjuster should ratchet as the cable outer conduit 
shortens in length. 

148 Remove the feeler gauge to gain proper cable freeplay. 

49 Remove the jackstands and lower the vehicle. 


6 Vacuum modulator - check and replacement 
(C4, C5 and C6 only) 


Refer to illustration 6.2 


Check 


1 Raise vehicle and support securely on jackstands. 

2 Locate the vacuum modulator on rear oF side of transmission (see 
illustration). 

3 Detach the vacuum hose from the modulator. 

4 Connect a vacuum gauge to the vacuum hose and start the en- 
gine: If the gauge does not indicate manifold vacuum, trace the vac- 
uum hose back to the engine to locate the leak or restriction. Repair as 
required. 

5 Remove the bolt from the modulator bracket and remove the 
valve from the transmission. 

6 Using a magnet, remove the control rod from the bore in the 
transmission. | 

7 Place the control rod into modulator. 
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7.2 Adjusting the intermediate band on C4, C5 and C6 
automatic transmissions 


TORQUE WRENCH 


7.4 Adjusting the Low-and-reverse band on C4 and C5 
automatic transmissions 


8 Using ahand-held vacuum pump, apply vacuum to the modulator 
and observe the rod and the vacuum gauge. The modulator should 
hold a steady vacuum and the control rod should retract. As vacuum is 
released, the rod should extend back to its static position. If the modu- 
lator fails either check, replace it. 


Replacement 

9 Check the O-ring on the modulator. If it’s cracked, hardened or 
shows any other signs of wear, replace it with a new one. Lubricate the 
O-ring with clean automatic transmission fluid before installation. 

10 Installation is the reverse of removal. Don’t forget to install the 
control rod prior to modulator installation. Tighten the bracket bolt 
securely. 
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7 Band adjustment - (C4, C5 and C6 only) 


Refer to illustrations 7.2 and 7.4 


Intermediate band (C4, C5 and C6) 


1 The intermediate or front band is used to hold the sun gear sta- 
tionary to produce Second gear. if it is not correctly adjusted, there will 
be noticeable slip during the First-to-Second gear shift or on the 
downshift from the High to Second gear. The first symptoms of these 
problems will be very sluggish shifts. 

2 To adjust the intermediate band, loosen, remove and discard the 
locknut on the band adjustment screw (located on the left-hand side of 
the case). Tighten the adjusting screw to 120 inch-pounds, then loosen 
it exactly 1-1/2 turns (C4 and C6) or 4-1/4 turns (C5) (see illustration). 
Install a new locknut and tighten it securely while holding the adjust- 
ment screw to keep it from turning. 


Low and reverse band (C4 and C5) 


3 The low and reverse band is operational when the selector lever is 
placed in the Low or Reverse positions. If it is not correctly adjusted, 
there will be no drive with the selector iever in Reverse (also associated 
with no engine braking with the selector lever in Low). 

4 To adjust this band, remove the adjusting screw locknut from the 
screw (located on the right-hand side of the case, at the rear) and dis- 
card it. Tighten the adjusting screw to 120 inch-pounds, then loosen it 
exactly three turns (see illustration). Install a new locknut and tighten 
it securely while holding the adjusting screw to keep it from turning. 
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8.2 Bottom view of automatic transmission (C6 shown) and transfer case (Borg-Warner 1345 shown) 


1 Front heat shield 7 Front driveshaft 

2 Rear transmission mount-to-crossmember insulator & Crossmember 

3 Rear transmission support bracket bolt 9 Transfer case 

4 Transmission oil pan 10 Rear driveshaft universal joint 
5 Neutral safety switch 11 ‘Rear heat shield 

6 Transmission shift linkage 


8 Automatic transmission - removal and installation 


CONVERTER ATTACHING BOLT 
‘i “hs Refer to illustrations 8.2 and 8.5 


Removal 


1 Disconnect the cable from the negative battery terminal. 

2 _ If possible, raise the vehicle on a hoist. Alternatively, raise the ve- 
hicle to obtain the maximum possible amount of working room under- 
neath, and support it securely on jackstands. Familiarize yourself with 
the applicable components (see illustration). 

3 Drain the transmission fluid (see Chapter 1). After draining, tem- 
porarily install the pan with four bolts to hold it in place. 

4 Remove the torque converter access cover and adapter plate 


% CONVERTER gee bolts from the front lower end of the converter housing. 
s DRAIN PLUG a 5 Remove the driveplate-to-converter attaching nuts, turning the 
5: 6‘ —_ , engine as necessary to gain access by means of a socket on the 
een < aeibcates* a BNE Bolt crankshaft pulley attaching bolt (see illustration). Caution: Do not ro- 
and converter drain plug locations 


tate the engine backwards. 
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10.5 Using a special tool to adjust the Manual Lever 
Position sensor (E40D only) 


ne 
6 Rotate the engine until the converter drain plug is accessible, then 
remove the plug, catching the fluid in the drain pan. install and tighten 

_ the drain plug securely. 
7 On 2WD models, remove the driveshaft (see Chapter 8). Place a 
polyethylene bag over the end of the transmission to prevent dirt from 
entering. 
8 On4WD models, remove the transfer case (see Chapter 7C). 
9 On 2WD models prior to 1992, detach the speedometer cable 
from the extension housing by removing the hold-down bolt and with- 
drawing the cable and gear. 
40 Remove the manual shift linkage (see Section 3) 
41; Remove the TV control rod or cable if equipped (see Section 4, 
AOD only). 
42 Remove the kickdown rod or cable if equipped (see Section 5, C- 
series only). 
43 Remove the vacuum modulator hose, if equipped (see Section 6, 
C-series only). 
44 Disconnect the Neutral safety switch electrical connector (C-se- 
ries and AOD). 
145 Disconnect the manual lever position sensor electrical connector 
(E40D only). 
46 Remove the two bolts retaining the solenoid body connector heat 
shield and remove the shield. Disconnect the solenoid body electrical 
connector (E40D only). 
47 Remove the transmission fluid filler tube retaining bolt and lift the 
filler tube and dipstick out of transmission housing. 
48 Remove the starter (see Chapter 5). 
49 Disconnect the oil cooler lines at the transmission and plug them 
to prevent dirt from entering. Use a flare nut wrench to avoid rounding 
off the nuts. 
20 Position a transmission jack beneath the transmission and raise it 
so that it just begins to lift the transmission weight. 
21 Remove the nuts and bolts securing the rear mount and insulators 
to the crossmember (see Section 12). 
22 If right and left gussets are installed between the crossmember 
and frame rails, remove the gusset attaching nuts and bolts and re- 
move the gussets. 
23 Remove any harness ties on crossmember and the nuts and bolts 
securing the crossmember to the frame rails, raise the transmission 
slightly and remove the crossmember. 
24 Disconnect the inlet pipe flange(s) from the exhaust manifold(s) 
(see Chapter 4). 
25 Support the rear of the engine using a jack or blocks of wood. 
26 Make sure that the transmission is securely mounted on the jack 
and remove the transmission housing-to-engine bolts. 
27 Carefully move the transmission to the rear, down and away from 
the vehicle. Make sure the converter stays with the transmission. 


Installation 
28 Installing the transmission is essentially the reverse of the removal 
procedure, but the following points should be noted: 

a) Push in on the converter and turn it to ensure that it’s completely 
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41.1 Neutral start switch adjustment details 
(C4, C5 and C6 models only) 


engaged with the front pump of the transmission. 

b) Rotate the converter to align the bolt drive lugs and drain plug 
with their holes in the driveplate. 

c) Do not allow the transmission to take a “nose-down” attitude as 
the converter will move forward and disengage from the pump 
gear. 

d) If the torque converter is fastened to the driveplate with bolts, po- 
sition the driveplate so one bolt hole is in the six o’clock position. 
Install one bolt, then rotate the engine (clockwise only) and install 
the other bolts. Don’t tighten any bolts until all of them have been 
installed. 

e) Adjust the kickdown rod/cable (see Section 5) or TV rod/cable 
(see Section 4) and manual selector linkage (see Section 3) as 
necessary. 

f} When the vehicle has been lowered to the ground, add sufficient 
fluid to bring the level up to the Max mark on the dipstick with the 
engine not running. Having done this, start the engine and check 
and top-up the fluid level as described in Chapter 1. 


i —— 


9  £E40D electronic shift transmission - general information 


The E4OD transmission is a fully automatic, electronically con- 
trolled, four speed unit with locking torque converter. Transmission 
gear selection and converter clutch operation in the Overdrive range is 
controlled by the Electronic Engine Control (EEC-IV) system. Operating 
conditions are relayed to the Powertrain Control Module (PCM) by var- 
ious sensors throughout the vehicle and transmission. The EEC-IV 
compares these conditions with stored parameters and logically deter- 
mines the state in which the transmission should operate. The EEC-IV 
computes and sends the appropriate commands to the internal sole- 
noid body. Five solenoids within the assembly actuate the hydraulic 
circuits which control gear selection, gear change harshness (control 
pressure) and torque converter lock-up or coast operation. 


40 Manual lever position sensor - adjustment (E40D only) 


Refer to illustration 10.5 

1 Raise the vehicle and support it securely on jackstands. 

2 Check the manual shift linkage (see Section 3). 

3 Place the transmission in the Neutral position. 

4 Loosen the two MLPS retaining bolts. 

5 Using the MLPS adjusting tool (Ford no. T89T-7001 O-J, or equiv- 
alent) position MLPS and tighten the retaining bolts securely (see illus- 
tration). 

6 Remove the jackstands and lower the vehicle. 
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11 Neutral start switch - adjustment (C4, C5 and C6 only) 


Refer to illustration 11.1 

1. With the automatic transmission linkage properly adjusted (see 
Section 3), loosen the two Neutral start switch retaining bolts (see il- 
lustration). 

2 Place the transmission selector lever in Neutral. 


3. Rotate the switch and insert a No. 43 drill bit (shank end) into the 
gauge pin holes of the switch. Note: The drill shank must be inserted a 
full 31/64 inch through all three holes of the switch. 

4 Tighten the switch retaining bolts securely, then remove the drill 
bit from the switch. 

5 Check the operation of the switch. The back-up lights should 
come on only when the transmission is in Reverse and the engine 
should start only with the transmission lever in Park and Neutral. 
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4WD indicator switch (manual shift models only) - 
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Specifications 


Torque specifications 


New Process 208 transfer case 
A-wheel-drive indicator SWItCH ......sssscssssesessssereesnnatennennssstsnsnanenncees 
Drain and filler PlUQS.........ssssscsseesrsscssssssenensssensenscensncasecenserssnssenenenees 
Assembly-to-assembly shift lever mounting bolts (for vehicles 
equipped with SROD LrANSMISSION OMY) ...--.ssseceeereeeecereesreeereeees 
Shift lever assembly to transmission bracket bolts (for vehicles 
equipped with SROD traNSMISSION OMY) ......-s:ceeeseeeeeseererteeseres 
Shift lever assembly to transmission bracket Dolt.........sccceecrcesserees 
Yoke nuts-to-transfer CASC.......-sssersneersesssssssnenenesnerscncnnncessnenesnstee! 
Transfer case-to-transMission ADAPTEL .......1+---rer-erererersreetseerererereees 
Heat shield-to-transfer case 
Upper DOME ........snsccnsecrnnsessseensecessronsesensessnnsrcusecnessennsscnnsrecenesrtees 
DEIR depstrsageccntanssncecsrssecencstcucnsxesnnaneornonensnencorsstssenseneneceat® 
Skid plate-to-frarne .....seecssessseccesesenetessnersneennnscnantensnessnnsenss ete eee 


Borg-Warner 13-45 transfer case 
A-wheel drive indicator SWItCH .....-.:ssecseressereesnsersteesterentenceneenssreen 


GRIN DIE ets esa eraratrescnssonnsnoazeczsscnsvennctnsncnenensrantesecneroncneceesssrcasree+® 
Fill plug ......-.--2+ —cealeawen a wpbereionenin nnec ELE PELE EEC EDCEDCELCC DSO L Poaceae 
Transfer case-to-transmission adapter ....-.+---.:r-sssserereerernsnersrerrree® 
Heat shield-to-transfer case 

UPer DOIt ..cessenssosccennsssencnsseensnversansvssernaveneronssscrnnaserenssssreeers eee 

Tees eee ces paste cacecasceact=censratasaonsexerverovnensroenncvontencntesereesnentee 
Skid plate-to-frame ......-..--1++++ _aeahneee nese opp BON ESOC DoF ESCEEE a EEC 
Shift lever assembly to transmission bracket bolt (early models) ... 
Shift handle to control lever assembly bolts (later models).........---- 
Contro! assembly to transmission bolts (later models) .......0022-ee0e8 


Ft-Ib 


15 to 20 
30 to 40 


25 to 43 


14 to 20 
70 to 90 
90 to 130 
25 to 43 


40 to 45 
{1 to 16 
11 to 16 


8 to 12 
100 to 130 
6 to 14 
15 to 25 
25 to 43 


40 to 45 
11 to 16 
11 to 16 
70 to 90 
8to 11 
70 to 90 
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Torque specifications Ft-Ib 
Borg-Warner 13-56 transfer case 
4-wheel drive indicator switch (manual shift Only).............-.seseseseee 25 to 35 
YokeintitsstestranStemcasein 2. -sewsncerarenst esas Sheceses vs ema ete 120 to 150 
Bgeltn) ONC) ee Pee eterno cain. cern crear cert crrorrrer ect Tie) We 
FUP Glee. cress. sn cee cose sceaeeteeee ams is teem osu yas ena e 7to17 
Transfer case-to-transMission adapter ...........:ccsececcereseseceererseeereees 25 to 43 
Heat shield-to-transfer case 

WP DEGIDOIE  ccemeempes .cacuseieeree te aeen ce seeeer eaten eee emcee een 40 to 45 

BOWerd bolt: <cteeeenes::....++satepee sccusaster ee eereeeeeeee Renee: 11 to 16 
Sinial (olEMEr toss 22) 1n\- eeeeeeeeneet enc coeeeercees etemee mn eceeeneceset ee ececeee near ceeee 15 to 20 
Shift handle to control lever assembly bolts 

(Ganlveana mid) VearamOcels)ic..ccssccssscosiscescevsscscuceeesscecosoceseeresers 8to 11 
Control assembly to transmission bolts 
(Ganlveand (midhVeat mMOCe!S) tas-...-: sieteeees, :....:--..cceeeeeeeeteccadecniesssvses 70 to 90 
Shift Handle pinch bolt (later Models) ...............cscceeeseeesseeceeneoereerens 20 to 28 
Control lever pivot bolt (later MOdels).............:.cccsccseeceeserereresenceeeens 70 to 90 ’ 
Detent plate to transmission (later Models) ..............cccsseceseeeseseeeerees 70 to 90 
Electronic shift models only 
S MINMMMOLOMUOMMANSTENACASC) <5.s200s050cscsecez¢svestesoosnsccnncescoseseecsvevenssesse 6 to 8 
Rear bearing (extension) housing to transfer Case ..............-:-:eeeeees 22 to 36 


1. Transfer case - general information 


1 Several transfer case designs have been incorporated on F-series 
and Bronco vehicles over the years. Early vehicles may contain either a 
New Process 208 or a Borg-Warner 13-45 manual shift transfer case, 
depending upon model and configuration. Later year vehicles use the 
Borg-Warner 13-56 manual shift transfer case with the 13-56 elec- 
tronic shift transfer case being an option on F150 and Broncos with au- 
tomatic transmissions. 

2 Operationally, all the transfer cases mentioned perform the same 
function. In 2WD mode, power is transferred from the transmission to 
the input shaft of the transfer case where it in turn drives the output 
shaft through the essentially non-functional (no gear reduction) plane- 
tary gear set. Shifting into 4WD mode locks a previously free wheeling 
gear onto the 2WD output shaft. This gear connects a second transfer 
case output shaft (for the front driveshaft) to the first (2WD) output 
shaft via a multi-row chain, thus completing the transfer of power to 
the front wheels. Shifting into 4WD low causes the power entering the 
transfer case via the input shaft to be routed through the now func- 
tional transfer case planetary gears for gear reduction of the 2WD out- 
put shaft. Since the 2WD output shaft drives the 4WD front output 
shaft (WD mode only) both axles receive the reduced gearing. Where 
the transfer cases differ is in the various mechanical means devised to 
implement the planetary gear reduction and shift mode mechanisms. 

3 All transfer cases include an oil pump for internal lubrication of 
critical components. The pump is driven from the rear output shaft to 
maintain pressure anytime the rear driveshaft is rotating (i.e. during 


normal operation and towing). Warning: Consult your owners manual 
before towing any 4WD as there are speed and distance restrictions 
that vary from vehicle to vehicle. 


2 _~=Transfer case - reinoval and installation 


Refer to illustrations 2.11 


Removal 

1 Raise the vehicle and support it securely on jackstands. 

2 __siIf transfer case disassembly will be required, drain the transfer 
case fluid into a suitable container (see Chapter 1). 

3 On manual shift models, disconnect the 4WD drive indicator 
switch electrical connector at the transfer case (see Section 8). On 
electronic shift models, disconnect the shift motor harness electrical 
connector (see Section 11). 

4 On 4WD vehicles through 1991 models, remove the speedometer 
cable retaining bolt and remove the speedometer cable and gear as- 
sembly from the transfer case rear bearing retainer. On vehicles 
equipped with speed control, disconnect the speed sensor electrical 
connector. Position the cable out of the way to avoid damage or cont- 
amination. Note: 1992 and later models do not use a mechanical 
speedometer cable. 

5 Disconnect the vent hose from the transfer case. 

6 On manual shift models, disconnect the transfer case shift rod 
link from the shift lever or transfer case lever (see Section 7). 

7 _ If equipped, unbolt and remove the skid plate from the frame. 


TRANSMISSION 
EXTENSION 


2.11 Typical transfer case to 
transmission mounting details 


INSTALL VENT HOSE 
WITH WHITE MARK 
Ps AT THIS LOCATION 


SHIELD 


Chapter 7 PartC Transfer case 


FOUR-WHEEL DRIVE 
INDICATOR SWITCH 


THRUST 
BEARING 
GEAR 
LOCKING 
PLATE 


THRUST 
WASHER 


WASHER 


~~ : 
NEEDLE 
BEARINGS 


SELECTOR SHIFT 


PoppeT_—#hy 


PLUNGER 


POPPET 
SPRING 


WASHER 


REAR 
OUTPUT SHAFT 


THRUST 
WASHER 


SPEEDOMETER 
DRIVE GEAR 


OIL PUMP 


REAR CASE HALF 


vacner__- 0) 
COLLECTOR 


PLANETARY GEAR 


THRUST 
WASHER 


NEEDLE 
BEARINGS 


SNAP RING 


Ree BEARING 


ss a” PLUG 


7C-3 


RETAINER 
ANNULUS PLATE 


GEAR 
ASSEMBLY 


WASHER 


RETAINER 
RING 


THRUST 
BEARING 
NEEOLE 
BEARING 
ASSEMBLY 


THRUST ' 


WASHER 


WASHER 
THIN 


THRUST 
BEARING 


THRUST 
WASHER THIN THRUST 


WASHER 


(THICK) 
FRONT OUTPUT 
SHAFT DRIVE 
GEAR 
OIL PUMP 
Ula CEST HOUSING 


WASHER 


REAR OUTPUT 
SHAFT DRIVE 
GEAR (SPROCKET) 

- 


SPROCKET 
CARRIER 
GEAR 
WASHER 


OIL SEAL 


VENT PLUG 


BOLT 


REAR 
OUTPUT YOKE 


REAR BEARING 


ASSEMBLY RETAINER 


DRAIN PLUG 


3.1a New Process (NP) 208 transfer case - exploded view 


8  Unbolt the heat shield from the transfer case. Note: The catalytic 
converter is located beside the heat shield. Be careful when working in 
this area, since the converter generates extremely high temperatures. 

9 Disconnect the front and rear driveshafts and tie them securely 
out of the way (see Chapter 8). 

10 Support the transfer case with a transmission jack. 

41. Remove the bolts retaining the transfer case to the transmission 
adapter (see illustration). 

42 Carefully move the transfer case to the rear, until the input shaft 
clears the adapter and lower the assembly from the vehicle, then re- 
move the gasket between the transfer case and adapter. 


Installation 

13. Installation is the reverse of the removal procedure. Be sure to 
check and fill the transfer case with the correct grade and quantity of 
lubricant (see Chapter 1). Tighten the fasteners to the torque listed this 
Chapter’s Specifications and any referenced Chapter’s Specifications. 


ae 
3 Transfer case - overhaul 
LO 
Refer to illustrations 3.1a, 3.1b and 3. Ko 

Note: Prior to condemning the transfer case as the source of a 
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3.1b Borg-Warner 13-45 transfer case - exploded view 


4WD related problem, first absolve the following components of any 
contributory effects: engine, clutch or transmission, front or rear drive- 
line, front or rear driveaxles, front or rear brakes, front locking hubs and 
front or rear tires and wheels. Remember that normal driveline windup 
produced in the 4WD mode can produce hop, skips, bounces and with 


electronic shifting can cause delayed shifts out of 4WD mode. This 
condition is aggravated by the affects of slightly different tire sizes, 
wear and loading. 

1 Overhaul of a transfer case is considered a major repair and be- 
yond the scope of this manual. If a major overhaul is required, it may 
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3.1c Borg-Warner 13-56 manual 
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4.5 Borg-Warner 1356 front output shaft 
yoke assembly 


be a good idea to consider replacing the faulty unit with either a new or 
rebuilt one. Your dealer or Jjocal transmission specialty shop should be 
able to supply you with information as to the cost, availability and ex- 
change policy concerning these units. however, if you decide to do the 
work yourself, exploded views of transfer case components are pro- 
vided in this Chapter to aid you (see illustrations). 

Although not difficult, several suggestions can be made to assist you in 
your efforts: 

a) It is very helpful to draw your own simple diagram, take instant 
photos or video tape during the disassembly process. Laying 
each part out in the order in which it was removed also helps. 

b) Study the exploded view to acquaint yourself with the compo- 
nents and assembly sequence, note any loose bearings, springs, 
washers, detent balls and other small items that can fall loose or 
spring out unexpectedly and cause confusion upon reassembly. 

c) Remove all peripheral components, then work from the rearmost 
(output) case forward as certain components will prevent case 
splitting otherwise. 

d) If acase half or component will not remove easily, look closely for 
any missed bolts, snap rings or other source of interference be- 
fore moderate force is used. Excessive force is not required and is 
a sure sign something in the disassembly or reassembly se- 
quence was missed. 

e) Pay particular attention to critical components such as oil pumps 
and shifting mechanisms. 

f) Try to anticipate which parts may have to be replaced and have 
them available before beginning. Regardless of broken or badly 
worn components, there are certain items which must be re- 
placed as a matter of course when the transfer case is reassem- 
bled. These include gaskets, snap-rings, oil seals and sometimes 
bearings. You will also need multi-purpose grease and a silicone- 
type gasket sealant to properly reassemble the transfer case. 

g) Cleanliness is extremely important when working on a precision 
piece of equipment such as a transfer case. The work area should 
be kept as clean and free of dirt and dust as possible. Also, ade- 
quate space should be available to lay out the various parts as 
they are removed. 

h) Prelubricate all parts prior to assembly with the appropriate type 
of fluid. Use assembly lube to hold loose needle bearings, thrust 
washers and other small difficult-to-handle items into position 
during assembly. 

i) Prior to reinstallation into the vehicle, rotate the input shaft and 
shift the case through its modes observing for any binding, ex- 
cessive resistance or lock-up. Note: On electronic shift cases, ro- 
tate the shift drum shaft prior to installing shift motor. If any abnor- 
mal behavior is exhibited, resolve the problem before further 
damage is done by trying to apply engine power. 

j) Remember to fill the case with the appropriate type and quantity 
of fluid. 


4.6 Special tool for removing early year 
non-flanged type output shaft oil seals - 
front output shaft shown, rear similar 


4.7 Special puller for removing late model 
flanged type output shaft oil seals, front 
output shaft shown, rear similar 


‘4.10 Installing the output shaft oi! seal with a seal driver - 
flanged seal shown, non-flanged similar 


k) Do not test the transfer case operation in 4WD mode on the street 
as torsional windup stress will occur. Testing is best done on dirt, 
sand or mud where torsional driveline windup can be released as 
harmless wheel spin. 


4 Front output shaft oil seal - removal and replacement 


Refer to illustrations 4.5, 4.6, 4.7 and 4.10 


Removal 


1 Raise the vehicle and support it securely on jackstands. 

2 __ Drain the transaxle if the filler plug is higher then the lowest part of 
the seal to prevent fluid loss during seal removal. 

3. Mark the front driveshaft to transfer case yoke orientation, re- 
move the driveshaft and swing it out of the way (see Chapter 8). 

4 Holding the yoke with a suitable tool, remove the yoke retaining 
nut (see illustration 8.6, Chapter 8). Note: An alternative method is to 
put the transfer case in 4WD mode and set the parking brake to keep 
the output shaft from turning during nut removal. If equipped with an 
automatic transmission, make sure transfer case is in neutral or the 
transmission is in neutral as this process can place excess stress on the 
parking pawl. 

5 Remove the front output shaft yoke nut and washer. On 13-56 
models, also remove the rubber seal (see illustration). Remove the 
yoke and slinger from the transfer case output shaft. 

6 Remove the early model non-flanged seal with a special tool such 
as Ford no. TOOL-1175-AC or equivalent (see illustration). An alterna- 
tive method is to carefully pry the seal out of the case bore with a blunt 
screwdriver. Caution: Do not damage the output shaft threads or nick 
the case bore. 
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5.5 Location of rear output shaft - NP 208 shown, others similar 


7 Remove later model flanged seals using a seal remover and slide 
hammer such as Ford no. T74P-77248 and T50T-100-A or equivalent 
(see illustration). If a special tool is not available, an alternative 
method is to tap out an edge of the seal using a dull screwdriver avoid- 
ing contact with the output shaft or threads. Using vise-grips or other 
similar clamping pliers, grip the exposed edge and tap out the seal. 

8 Inspect the oil seal contact surface on the case for scoring or 
burrs that will damage the new oil seal. If found, remove them with 
emery cloth or fine sandpaper. Clean any residue left from the debur- 
ring process. 


Replacement 

9 Apply multi-purpose grease to the oil seal and position it squarely 
into the case bore with any markings facing outwards. 

10 Drive the seal squarely into the bore using an appropriately sized 
seal driver, large socket or pipe section of equivalent dimensions (see 
illustration). Drive non-flanged seals flush with the case and flanged 
seals until the flange bottoms against the bore face. 

41 Clean the yoke splines and lubricate lightly with multi-purpose 
grease, then slip the slinger and yoke over the output shaft and care- 
fully past the new seal until it bottoms. 

12 Onall except 13-56 models, coat the face of the yoke retaining 
nut with RTV sealant and apply thread locking compound to the 
threads. 

43 Install the rubber seal (13-56 models only), washer and yoke re- 
taining nut onto the output shaft. Tighten the retaining nut to the torque 
listed in this Chapters Specifications. 

14 Install the front driveshaft (see Chapter 8). 

15. Refill the transfer case lubricant (see Chapter 1). 

146 Remove the jackstands and lower the vehicle. 

17 \fnecessary, remember to shift out of 4WD mode before returning 
the vehicle to normal service. 


Tn 
5 Rear output shaft oil seal - removal and replacement 


Refer to illustrations 5.5, 5.9 and 5.10 


Remove 

1 Raise the vehicle and support it securely on jackstands. 

2 ‘Drain the transaxle fluid (see Chapter 1) if the filler plug is higher 
then the lowest part of the seal to prevent fluid loss during seal re- 
moval. 

3 Ona yoke type output shaft, mark the rear driveshaft to transfer 
case yoke orientation, remove the driveshaft from the yoke and swing 
it out of the way (see Chapter 8). Ona slip spline type extension hous- 
ing, remove the driveshaft at the rear axle (and center bearing assem- 
bly if equipped) and slide the driveshaft out of transfer case extension 


housing. 


OIL 
SEAL 


EXTENSION 
HOUSING 


5.9 When installing a slip spline type rear oil seal, position it so 
that seal vent hole points down 


SEAL INSTALLER 
T61L-7657-B 


5.10 Installing a slip spline type rear output shaft oil 
seal with a seal driver 


4 Onyoke type output shaft, hold the rear yoke with a suitable tool 
(see illustration 8.6, Chapter 8) and remove the center retaining nut. 
Note: An alternative method is to put the transfer case in 4WD mode, 
lock the front hubs and have an assistant apply the brakes to-keep the 
output shaft from turning during nut removal. If equipped with auto- 
matic transmission, make sure the transfer case or transmission is in 
neutral as this process can place excess stress on the parking pawl. On 
vehicles equipped with automatic hubs, the output shaft may have to 
be rotated through several revolutions to engage the hubs. 

5 On yoke type rear output shaft, remove the yoke nut and washer 
(see illustration). On 13-56 models, also remove the rubber seal. Re- 
move the yoke and slinger from the transfer case rear output shaft. 

6 Remove early model non-flanged seals with a special tool such as 
Ford no. TOOL-1175-AG, or equivalent (see illustration 4.6). An alter- 
native method is to carefully pry the seal out of the case bore with a 
blunt screwdriver. Caution: Do not damage the output shaft threads or 
nick the case bore. 

7 Remove later model flanged seals using a seal remover and slide 
hammer such as Ford no. T74P-77248 and T50T-100-A, or equivalent 
(see illustration 4.7). If a special tool is not available, an alternative 
method is to tap out an edge of the seal using a dull screwdriver avoid- 
ing contact with the output shaft and threads. Using vise-grips or other 
similar clamping pliers, grip the exposed edge and tap out the seal. 

8 Inspect the oil seal contact surface on the case for scoring or 
burrs that will damage the new oil seal. If found, remove them with 
emery cloth or fine sandpaper. Clean any residue left from the debur- 
ring process. 


Replacement 

9 Apply multi-purpose grease to the oil seal. On yoke type rear out- 
put shafts, position the seal squarely into the case bore with any mark- 
ings facing outwards. On slip spline type rear output shafts, position 
the seal with the vent hole facing down and any markings facing out- 
wards (see illustration). 

10 Drive the seal squarely into the bore using an appropriately sized 
seal driver, large socket or pipe section of equivalent dimensions (see 
illustration). Drive the non-flanged seals flush with the case and 
flanged seals until the flange bottoms against the bore face. 

41. Ona yoke type output shaft, clean the yoke splines and lubricate 
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lightly with multi-purpose grease, then slip the slinger and yoke over 
the output shaft and carefully past the new seal until it bottoms. 

12 Ona yoke type output shaft (all except 13-56 models), coat the 
face of the yoke retaining nut with RTV sealant and apply thread lock- 
ing compound to the threads. 

13 Ona yoke type output shaft, install the rubber seal (13-56 models 
only), washer and yoke retaining nut onto the output shaft. Tighten the 
retaining nut to the torque listed in this Chapters Specifications. 

14 Install the rear driveshaft (see Chapter 8). 

15 Check and refill the transfer case lubricant as necessary (see 
Chapter 1). 

16 Remove the jackstands and lower the vehicle. 

17 If necessary, remember to shift out of 4WD and unlock hubs be- 
fore returning the vehicle to normal service. 


6 Rear extension housing bushing (slip spline type) - removal 
and replacement 


Removal 

1 Raise the vehicle and support it securely on jackstands. 

2 __ Drain the transaxle fluid (see Chapter 1). 

3 Remove the driveshaft at the rear axle (and center bearing assem- 
bly if equipped) and slide the driveshaft out of the transfer case exten- 
sion housing. 

4 Remove the seal using a seal remover and slide hammer such as 
Ford no. T74P-77248 and T50T-100-A, or equivalent (see illustra- 
tion 4.7). If a special tool is not available, an alternative method is to 
tap out an edge of the seal using a dull screwdriver avoiding contact 
with the output shaft or threads. Using vise-grips or other similar 
clamping pliers, grip the exposed edge and tap out the seal. 

5 Remove the bushing from the extension housing using a special 
tool such as Ford no. T85T-7034-AH, or equivalent. 


Replacement 

6 Drive the new bushing squarely into the extension housing bore 
using a special tool such as Ford no. T85T-7034-BH, or equivalent, un- 
til the tool bottoms against the bore face. 

7 Inspect the oil seal contact surface on the case for scoring or 
burrs that will damage the new oil seal. If found, remove them with 
emery cloth or fine sandpaper. Clean any residue left from the debur- 
ring process. 

8 Apply multi-purpose grease to the oil seal and position it squarely 
into the case bore with the vent hole pointing down and any markings 
facing outwards. 

9 _ Drive the seal squarely into the bore using an appropriately sized 
seal driver, large socket or pipe section of equivalent dimensions. Drive 
the non-flanged seals flush with the case and the flanged seals until 
the flange bottoms against the bore face. 

10 Install the rear driveshaft (see Chapter 8). 

11. Refill the transfer case lubricant (see Chapter 1). 

12 Remove the jackstands and lower the vehicle. 


7 Manual shift lever assembly - removal and installation 


Refer to illustrations 7.2, 7.12, 7.18, 7.25 and 7.34 


NP 208 and early model Borg Warner 13-45 
transfer cases 

1 From inside the cab, remove the shift floor pan cover. 

2  Onearly SROD transmissions, remove the two screws holding the 
two shift lever halves together (see illustration). 

3 Raise the vehicle and support it securely on jackstands. 

4 Remove the vent hose from the shift handle. 

5 Disconnect the shift rod link from the shift lever. 

6 Remove the shift lever-to-transmission bracket bushing bolt and 
remove shift lever. On early SROD transmissions, remove the two shift 
lever half bushing bolts and remove the shift levers. 


SHIFT LEVER 


LEVER ASSEMBLY 


BUSHING 


SHIFT ROD 


WASHER 


7.2 Transfer case shift lever details for early 
year SROD transmission only 


7 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapters Specifications. 

8 Remove the jackstands and lower the vehicle. 

9 Check the transfer case for proper shifting and operation before 
returning the vehicle to normal service. 


Borg Warner 13-56 transfer case (early models) 
10 From inside cab, remove the rubber boot and floor pan cover. 

11 Disconnect the vent hose from the shift lever handle. 

12 Remove the two shift handle to shift control lever bolts and re- 
move the shift handle (see illustration). 

13 Raise the vehicle and support It securely on jackstands. 

14 Remove the two shift lever assembly-to-transmission case bolts. 
15 Slide the shift lever assembly off of the transfer case shift lever 
bushing and remove the assembly. 

16 Prior to installation, move the transfer case shift lever into 4WD 
low position. 

17 Slide the shifter assembly over the transfer case lever bushing 
and install the assembly-to-transmission bolts finger tight. 

18 From inside the cab, position the shift selector cam plate rear- 
wards until the plate neutral safety lug just contacts the forward edge 
of the shift control lever (see illustration). 

19 While holding the shift control lever in this pasition, have an assis- 
tant tighten the shift assembly-to-transmission bolts. Tighten the fas- 
teners to the torque listed in this Chapters Specifications. 

20 Check the transfer case for proper shifting and positive engage- 
ment and verify that there is a slight end clearance between the shift 
lever and the cam plate at both 2WD high and 4WD low positions. 

21 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapters Specifications. 

22 Remove the jackstands and lower the vehicle. 

23 Check the transfer case for proper shifting and operation before 
returning the vehicle to normal service. 


Borg Warner 13-56 transfer case (1988 through 
1991) and later model 13-45 cases 

24 Raise the vehicle and support it securely on jackstands. 

25 Remove the two bolts attaching the shift lever to the contro! lever 
assembly (see illustration). 

26 Disconnect the vent hose from the control lever assembly. 
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NOTE: 
GASKET Psu es Cae INSTALL HOSE WITH WHITE MARK FLUSH 
SS WITH TOP SURFACE OF LEVER BRACKET. 


TRANSMISSION AND 
EXTENSION ASSEMBLY 


i 


FRONT OF VEHICLE 


WHITE MARK 
SHIFT (SEE NOTE) 
LEVER 
SKID PLATE 
CONTROL LEVER BUSHING 
ASSEMBLY 
7.12 Transfer case shift lever assembly for the early model 
Ro B-W 13-56 manual shift transfer case 


——— 
LEVER INSTALLATION 


27 Disconnect the shift rod link between the transfer case shaft lever 


CLEARANCE REQUIRED and the control lever assembly. 


2.0mm MAXIMUM 28 Remove the two bolts retaining the control lever assembly to the 
POINT ‘C’ NEUTRAL LUG transmission extension housing and remove the shift lever assembly. 
CLEARANCE AC io eiitemereet 1, LEW 29 Installation is the reverse of removal. Tighten the fasteners to the 
REQUIRED ae torque listed in this Chapters Specifications. 
30 Remove the jackstands and lower the vehicle. 


IN-CAB 31 Check the transfer case for proper shifting and operation before 
ae returning the vehicle to normal service. 


Borg Warner 13-56 transfer case (1992 and 


CAM 
PLATE later) 
Berek 32 Place the transfer case in 2WD high gear. 
a eee rae '. 33 Raise the vehicle and support it securely on jackstands. 
34 Loosen but do not remove the shift handle pinch bolt and slip the 
F F handle out of the control lever assembly (see illustration). 
7.18 Transfer case shifter assembly and cam plate adjustment 35 Remove the vent hose from the detent plate. 


TRANSFER CASE 
ASSEMBLY SHIFT LEVER 


GASKET 


TRANSMISSION AND 
EXTENSION ASSEMBLY BOLT 


CONNECTING 

SHIFT ROO 

CONTROL LEVER 
ASSEMBLY 


OO ee LEVER INSTALLATION 7.25 Transfer case shift lever assembly for B-W 13-45 and 
ganic early model 13-56 transfer case 
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FRONT OF VEHICLE 


od 


7.34 Transfer case shift lever assembly for late model B-W 13-56 
manual shift transfer case 


1 Transmission and 7 Connecting shift rod 
extension housing 8 Bolt 
assembly 9 Control lever assembly 

2 Bolt 70 ~=—s Bolt 

3 Gasket 17. ~Nut 

4 Transfer case assembly 12 ~=Bolt 

5 Shift lever 13 Hose, vent 

.6 Skid plate 


36 Disconnect the shift rod link from the control lever assembly. 

37 Loosen the control lever assembly pivot bolt but do not remove. 
38 Swing the control lever assembly to gain access to the detent 
plate retaining bolts and remove the bolts. 

39 Remove the control lever from the transmission. 

40 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapters Specifications. 

41 Remove the jackstands and lower the vehicle. 

42 Check the transfer case for proper shifting and operation before 
returning the vehicle to normal service. 


8 4WD indicator switch (manual shift models only) - 
removal and replacement 


Refer to illustrations 8.2a, 8.2b and 8.2c 

1 Raise the vehicle and support it securely on jackstands. 

2 locate the 4WD indicator switch on the transfer case housing (see 
illustrations). 

3 Remove the harness electrical connector from the switch. 

4 Remove the switch from the housing noting any washers under 
switch. 

5 Installation is the reverse of removal. Note: Make sure any wash- 
ers present under the switch prior to removal are reinstalled. Tighten 
the switch to the torque listed in this Chapters Specifications. 

6 Remove the jackstands and lower the vehicle. 


9 Electronic shift (shift on the fly) transfer case - 
general information 


1 The Borg Warner 13-56 Electronic Shift system is composed of 
the following components; electronic control module, 4WD selection 
switch, wire harness, neutral safety switch, transfer case mounted 
speed sensor, shift motor with integral shift position sensor, electro- 
magnetically actuated front drive gear spin-up clutch, rotary shift cam 
(drum) and an otherwise conventional transfer case. 

2 When the 4WD selection switch is depressed, the electronic mod- 
ule will look at input from the shift position sensor to verify that the 
case is presently in 2WD mode and at the speed sensor to verify that 
the maximum vehicle speed for shift on the fly has not been exceeded. 


FOUR WHEEL DRIVE 
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8.2a Location of the 4WD indicator switch - NP 208 transfer case 
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8.2b Location of the 4WD indicator switch - B-W 13-45 
transfer case 
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8.2c Location of the 4WD indicator switch - B-W 13-56 manual 
shift transfer case 


If both conditions are met, the electronic module will command the 
spin-up clutch to energize and synchronize the front drive line to the 
rear. Almost simultaneously, the module will command the shift motor 
to rotate its shift drum to the 4WD position. This rotation causes the 
4WD in/out shift fork and lock hub to physically engage the front drive 
gear to the rear drive output shaft. After the shift has been made, the 
module will again quarry its sensors to verify shift mode and will then il- 
luminate the shift indicator light on the selection switch. 

3 When the 4WD low selection is made, the module will verify that 
the vehicle is not moving (less then 3 mph) and that the transmission is 
in neutral prior to commanding the shift motor to rotate the shift drum 
to the 4WD low position. This is required since the shift to 4WD low is a 
non-synchronized shift. The shift drum rotation causes the 4WD 
low/high shift fork to engage the planetary gear system resulting in re- 
duced gearing of the output shaft. 
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Specifications 


i 


Clutch release bearing travel 
External slave cylinders 
All 1980 through 1989 MOGEIS .........-..s-scsseeresersererennensesenterenes 
1990 and later models 
7.5L Engine ..........00+ 2 OCS OP ESE ASSESS CEES CP SPC EPET PES LT PCPLEATOEETEEEEE 
PNY) BUTI scscnesonecenne canes 8 sCOC EEO E BEES TOO AS COCO REPRO 
Concentric slave CYIINderS.........ccceseecerecstssseerecceransseererrsneseeceneenes 


Rear axle 
TYPOS COVEFED ....csecscsssssenenessseesnesstecetsenessrsesnersesecnanessesteneatessenensees 


0.53 inch 


0.425 inch 
0.67 inch 
0.425 inch 


Ford semi-floating with integral carrier (8.8 in ring gear); 

Ford semi-floating with removable carrier (9.0 in ring gear); 

Ford semi-floating and full floating with integral carrier (10.25 in ring gear); 
Dana semi-floating and full-floating with integral carrier. 

Varies; ratio is stamped on metal tag attached to rear cover bolt 
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Front axle 


Torque specifications 


Clutch 
Pressure plate-to-flywheel bolts 


OM Me MRC SOM core tree ces rence eee nen eae nee memeenre ees eer a MES tE eG 
AST UGXCUIN C1 SSC; SRP 5500 gece peers earn eet ecsecere nee ence ree rence eeec i 
ORIN NCHS OM ccs 2, occas tee een scare oes Sues svete sees mesbocetee meses oueauitavecae 
Clutch housing to transmission (if eqUIPPe) ..............ecceeeteseeereeeeees 
GUSHMMMASTSIPCVIIMGISTAM USI... ......22cesssceeoreeosesesenensasecessstaroeseness 
COHSSMPIOSIAVESICYHIMASTIDOIS «.....-.c0:cccsssccsvessssccoseoeercsseacetseecsreess 
GROSSES NattHHONSVSHAMUTA:.., -eees,.2s0e0cesacseccssevesavseecesctessssesseebesenravecs 
PSG atORGROSSeShaiteM Ut ...c..cc.ccecc.cecceneseccecectecenccseessssosesaseavecsusesteece 


Rear axle 
Dana 


DRIVEN SIN OM mUtMMANNMUNT LONQUC':::ccccsssrsssssc00secercceeses-s:202ecese0s00e-0-- 
Drive pinion rotation preload (USed DeArINGS)........::ccsseseeeeeeseessrers 
IMOMPSIVENON OCH PI... -s-ccererecceseesecctesvevenceeceees-cceeassssaneecounonntacse ons 
WOVE 1O-MOWS(MOMO OTS eects ven. cecescocss--egeceescresesesvestvsccevececncesversvars 
Axleshaft retaining bolts (full-floating axle).......... eetecuocevwesteerstoreence 
Wheel bearing adjusting nut (full-floating axle)...........c:cccseeereeeeerees 


Ford 8.8 inch ring gear (integral carrier axle) 


DAVEIPIMIOMIUMUtHMAMITMUIMMLONGUON...........5.....- cote tesceeseseeesseneccerresees 
Drive pinion rotation preload (used bearingS)..........-2.--.sssceseesseereees 
Pinion shaft lock bolt (using Loctite or equivalent)...............::cseen 
PREAMCOMEMSCNGWI. scr sscorssetecc ocd waisessccveenseccesnsedaccosebssacseerepucesssezsastees 


Ford 9.0 inch ring gear (removable carrier axle) 


DRIMETO MiG ILA ML MEO NG WC ie ees ees. sccctn'es...s-2eensv-ceaecereexs- 
Drive pinion rotation preload (USed bearINGS)..........seceeeeseerereseeees 
Axleshaft bearing retainer nuts (bearing retainer plate)................... 
Gane TOs MOustm ein UUSier..sers.. .camabeayteevesevcewscasysrsuensese-sccecooocseeeee- 


Ford 10.25 inch ring gear (integral carrier axle) 


DriVETOUMOM Utama MIMUl REO NGM Cle:ecyenetteceeetatets+: <0 .>-ss.-<senceceneerese 
Drive pinion rotation preload (USed DearingS)............sseseresecereeseee 
Pinion shaft lock bolt (using Loctite or equivalent)..............ccseeeees 
FRE AMCOVEIASCIOW sccccs sccecccnvesetereretesoys vox scestsevenersseey svy-ucesersencmeeceterys= 
Axleshaft retaining bolts (full-floating MOdels)..........:::csesesereeeesrenes 
Wheel bearing adjusting nut (full-floating models only)..........-......4. 
EVILS ANTMRUMOU Gl sece.cccsesenvevevsevevecccecercatevesevcowrcectrerererarteray cna. car 


Front axle 
Dana (Independent Front Suspension) 


AxIetasSSembly DivVOt bolt: sctis-....-.. . cients. neers... oes.- ene > ae 
DAVENOINOMMMUTIMNIAIRUNTtG GO] .........+.ceres+ ss case ener: ame = 
Drive pinion rotation preload (USed bearingS)...........cer-ssescccreeenrerers 
Garner to-NouSinGiOOltSk:...<-s<...-:ccccsss-++ cecaaee < <a ee. 
WiheelibearingragjWStimGumut ....:..cc.cccss.-savesaceoes coos. couasamaneeneeaenn 
LUSTER CTL Olle Weer eeneeerettnsoacierc cccoccconascosceemmnectmttressc nce 
Spindletoukmucklen(mocelia a) a e..........dtue. .. <.veusnnaeneemeee -ceRes srs 
SinaletoukMuUckleyWMOGEUSO) ices ccs: seso-0ce-csreconccssesevasesseoerreceseestrse ses 
NManvallocking) MUDICARSCKEWS ........-.-cesssmea esata eens yrereneres 
Automane |OCKING NUD CAPS NEWS) eyes ieaecemeeemeeeeneteneere rs. aaias 


Dana Monobeam 


YAS [ON MONA LOU aL a ALU RM COLT LUTE). oes cocesecesoaroereqoocenneoseanseetaboccnocaa6e 
Drive pinion rotation preload (Used DeariNGS)...........ccsesssseceesseeneees 
WA SEH), [DS VAIN 210 URW TL6) (RUN cecsane sneer sncnescoaaoc nocosaoucueuseuccocacnicicacncaeDe 
HUI ster lintct iil] (2) UY eeeeesseasaareeeceecetaeesrnea cesccdsocec tear eeeanerorsosccescudcaecer 
rSTOrlare Evo) NAUK Ml Shee aaneee enecmeeesectanc cacseseces ceaseereiepa tear iecccassecosoanpeccn 
FLUE OCKIG AD mterescreve cant ceccrs veverenss ses cctnes dec cere 0ce eck .ce7 251 ane ee 
ManUalllOekinGintarGapiSChCw Sir essessssseeesesc tee sre erat aeeenee enn 
NWOT OE MING) NUS) GIO) STEWS ccocoscuasnsdesoucccsaacenonsenisnonagasonccnace 


Dana standard and heavy-duty (IFS) and Monobeam. 
Varies; ratio is stamped on metal tag attached to rear cover bolt 


One-piece or two-piece depending on wheelbase of vehicle 


Ft-Ibs (unless otherwise indicated) 


15 to 20 
20 to 29 
15 to 20 
40 to 50 
15 to 20 
14 to 19 
50 to 70 
50 to 70 


250 to 270* 

15 to 20 in-lbs 

20 to 25 

30 to 40 

40 to 50 

120 to 140 (back off 1/8 to 3/8 turn)* 


160* 

8 to 14 in-lbs 
15 to 30 

PAS) eV BS) 


160* 

8 to 14 in-lbs 
20 to 40 

25 to 40 


160* 

8 to 14 in-lbs 

15 to 30 

25 to 35 

60 to 80 

55 to 65 (back off 5 (new) or 8 (used) clicks)* 
15 to 30 


120 to 150 

200 te 220* 

15 to 20 in-lbs 
30 to 40 

See Section 16 
20 to 30 

35 to 40 

50 to 60 

35 to 55 in-Ib 
40 to 50 in-Ib 


220 to 280* 

15 to 20 in-Ilbs 

See Section 16 
20 to 30 

50 to 60 

36 to 48 in-lbs 

35 to 55 in-Ibs 

40 to 50 in-ibs 
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' Driveshafts 
Single snap-ring type U-joint 


8-3 


Coupling shaft center bearing bracket-to-support ........c:0.c.00.. 37 to 54 

Driveshaft U-joint-to-rear yoke DOIt ......sscecssesssscssessescseeescecsecess. 90 to 110 

U-joint adapter-to-rear axle bolt aNd NUt .....ccscoeccscsssesseeeeeeoeeecse. 60 to 70 
Double cardan type U-joint 

Driveshaft-to-transfer CaSe DOItS ......c.cccsecssecsessesssessesssseseeeeeeeeees 20 to 28 


*See text in this Chapter for details of the procedure 
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1 Clutch - general information and checks 
eee 


General information 

Refer to illustrations 1.1a and 1.1b 

Hl All models with a manual transmission use a single dry plate, di- 
aphragm spring type clutch (see illustrations). The clutch disc has a 
splined hub which allows it to slide along the splines of the transmis- 
sion input shaft. The clutch and pressure plate are held in contact by 
spring pressure exerted by the diaphragm in the pressure plate. All 
models equipped with three and four speed transmissions use a sepa- 
rate clutch housing (bellhousing) attached to the engine block which 
requires removal after the transmission is withdrawn to gain access to 
the clutch. Five speed transmissions are a one piece design (clutch 
housing integral with transmission). 

2 Early models (1980 through 1983) utilized a mechanical release 
system of levers and actuating rods to transmit force from the clutch 
pedal to the clutch release bearing. These early designs were soon re- 
placed with more efficient and lower maintenance release systems em- 
ploying hydraulic pressure. The original hydraulic release system con- 
sists of the clutch pedal, a master cylinder and fluid reservoir, the 
hydraulic line, release cylinder, release lever and the clutch release (or 
throwout) bearing. When pressure is applied to the clutch pedal to re- 
lease the clutch, hydraulic pressure is exerted against the outer end of 
the clutch release lever. As the lever pivots, its forked end pushes 
against the release bearing. This pressure pushes against the di- 
aphragm spring of the pressure plate assembly, which in turn releases 
the clutch plate. 

3 With the later addition of a new five speed transmission, a second 
hydraulic system was added. This system is essentially identical to the 
original hydraulic system except it utilizes an internal (concentric) slave 
cylinder for clutch release instead of the conventional forked release 


96 to 180 in-lbs 


lever. Centered around the input shaft of the transmission, the concen- 
tric slave cylinder actuates the release bearing directly and uses larger 
internal surface area as opposed to the leverage principle to multiply 
the input line pressure to the extent necessary to counteract the clutch 
diaphragm spring force. This pressure pushes against the diaphragm 
spring of the pressure plate assembly, which in turn releases the clutch 
plate. 

4 Early hydraulic systems were not serviceable and required that 
the complete system (clutch cylinder to slave cylinder) be replaced if 
air entered the system or if a failure (leak) was encountered. All later 
hydraulic systems allow for individual.component replacement and 
system bleeding. Consult an auto parts store or a dealer service de- 
partment as to the specifics regarding your vehicle. 

5 Terminology can be a problem when discussing the clutch com- 
ponents because common names are in some cases different from 
those used by the manufacturer. For example, the driven plate is also 
called the clutch plate or disc, the clutch release bearing is sometimes 
called a throwout bearing, the release cylinder is sometimes called the 
operating or slave cylinder. 


Checks 


6 Other than to replace components with obvious damage, some 
preliminary checks should be performed to diagnose clutch problems. 
7 On early mechanical linkages, check the various pivot bushings 
and brackets, actuating bars and rods and the pedal shaft and lever 
for excess play, binding and deflection/bending under load (see 
Section 9). Adjust the release lever rod freeplay if necessary (see Sec- 
tion 8). 

8 On hydraulic systems, first check the fluid level in the clutch mas- 
ter cylinder. If the fluid level is low, add fluid as necessary and inspect 
the hydraulic system for leaks. If the master cylinder reservoir has run 
dry, bleed the system (see Section 6) and retest the clutch operation. 
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9 To check “clutch spin down time,” run the engine at normal idle 
speed with the transmission in Neutral (clutch pedal up engaged). Dis- 
engage the clutch (pedal down), wait several seconds and shift the 
transmission into Reverse. No grinding noise should be heard. 

10 To check for complete clutch release, run the engine (with the 
parking brake applied to prevent movement) and hold the clutch pedal 
approximately 1/2-inch from the floor. Shift the transmission between 
first gear and Reverse several times. If the shift is hard or the transmis- 
sion grinds, component failure is indicated. Check the release cylinder 
pushrod travel or the release bearing travel (see Section’ 7). Also check 
the pedal cross-shaft lever to clutch cylinder pushrod interface and re- 
spline lever to shaft if necessary (see Section 8). 

11. Inspect the pivot bushing at the top of the clutch pedal to make 
sure there is no binding or excessive play (see Section 10). 

12 Except on concentric slave cylinder models, crawl under the vehi- 
cle and make sure the clutch release lever is solidly mounted on the 
ball stud (see Section 4). 

13 Some vehicles are equipped with a removable inspection plate on 
the bottom of the clutch housing, observable from under the vehicle. If 
your vehicle is so equipped, be sure to raise the vehicle and place it 
securely on jackstands before attempting to remove the plate. 

14 Remove the bolts retaining the plate to the housing, then remove 
the plate. 


2.6 A clutch alignment tool can be 
purchased at most auto parts stores and 
eliminates all guesswork when centering 

the clutch disc in the pressure plate 


2.8 Loosen the pressure plate bolts 
(arrows) a little at a time in a 1 
criss-cross pattern 2 


15 Inspect the clutch assembly from the bottom of the housing. Look 
for any broken, loose or worn parts. If no apparent defect is revealed, 
compare the thickness of the clutch disc (sandwiched between the 
pressure plate and the flywheel) to a new disc. This comparison will 
give you some idea of the clutch disc life left in your vehicle and the 
need for replacement. 

16 Reinstall the plates and bolts. 

17 Remove the jackstands and lower the vehicle. 


2 Clutch components - removal, inspection and installation 


Refer to illustrations 2.6, 2.8, 2.12 and 2.14 


Removal 

Warning: Dust produced by clutch wear and deposited on clutch com- 
ponents may contain asbestos, which is hazardous to your health. DO 
NOT blow it out with compressed air and DO NOT inhale it. DO NOT 
use gasoline or petroleum-based solvents to remove the dust. Brake 
system cleaner should be used to flush the dust into a drain pan. After 
the clutch components are wiped clean with a rag, dispose of the con- 
taminated rags and cleaner in a covered, marked container. 


2.12 The clutch disc 


Lining - this will wear down in use 
Rivets - these secure the lining and will 
damage the flywheel or pressure plate if 
allowed to contact the surfaces 

3 Marks - “flywheel side” or similar 
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EXCESSIVE WEAR 


EXCESSIVE FINGER WEAR 


EXCESSIVE SCORING CLUTCH CHATTER 


2.14 Replace the pressure plate if excessive or abnormal 
wear is noted 


Note 1: When the battery is disconnected on later year models with a 
Powertrain Control Unit (PCM), the PCM loses it’s memory and some 
abnormal driving symptoms may result for the first 10 miles or so until 
the PCM relearns it’s adaptive strategy. 

Note 2: Access to the clutch components is normally accomplished by 
removing the transmission (and transfer case on 4WD models), leaving 
the engine in the vehicle. If, of course, the engine is being removed for 
major overhaul, then check the clutch for wear and replace worn com- 
ponents as necessary. However, the relatively low cost of the clutch 
components compared to the time and trouble spent gaining access 
to them warrants their replacement anytime the engine or transmis- 
sion is removed, unless they are new or in near perfect condition. The 
following procedures are based on the assumption the engine will 
Stay in place. 

1 On early models with mechanical linkages, remove the clutch rod 
and equalizer bar from the transmission (see Section 9). 

2  Onmodels with an external slave cylinder, remove the slave cylin- 
der and tie up out of the way (see Section 5). Note: /t is not necessary 
to disconnect the hydraulic line. On models with a concentric (internal) 
slave cylinder, detach the clutch line at the slave cylinder inlet port (see 
Section 5). 

3 If the vehicle is a 4WD model, remove the transfer case from the 
vehicle (see Chapter 7C). 

4 Remove the transmission from the vehicle (see Chapter 7A). 

§ On3 and 4-speed models with a separate clutch housing, per- 
form the following: 

a) Disconnect the negative battery cable. 

b) Remove the bolts retaining the starter motor to the clutch housing 
(see Chapter 5). 

c) Remove the bolts retaining the clutch housing to the engine block 
(see illustrations 1.1a and 1.1b). Note: When removing the clutch 
housing, watch for the presence of shims between the engine 
block and housing at the bolt hole locations. Be sure to install them 
in their original locations during reassembly. 

6 To support the clutch disc during removal, install a clutch align- 
ment tool through the clutch disc hub (see illustration). 

7 Carefully inspect the flywheel and pressure plate for indexing 
marks. The marks are usually an X, an O or a white letter. If they cannot 
be found, scribe marks yourself so the pressure plate and the flywheel 
will be in the same alignment during installation. 
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8 Turning each bolt only 1/4-turn at a time, loosen the pressure 
plate-to-flywheel bolts (see illustration). Work in a criss-cross pattern 
until all spring pressure is relieved evenly. Then hold the pressure plate 
securely and completely remove the bolts, followed by the pressure 
plate and clutch disc. 


Inspection 

9 Ordinarily, when a problem occurs in the clutch, it can be attrib- 
uted to wear of the clutch driven plate assembly (clutch disc). How- 
ever, all Components should be inspected at this time. 

10 Inspect the flywheel for cracks, heat checking, grooves and other 
obvious defects. If the imperfections are slight, a machine shop can 
machine the surface flat and smooth, which is highly recommended re- 
gardless of the surface appearance. Refer to Chapter 2 for the flywheel 
removal and installation procedure. 

11__ Inspect the pilot bearing and replace if necessary (see Section 3). 
12 Inspect the lining on the clutch disc. There should be at least 
1/16-inch of lining above the rivet heads. Check for loose rivets, distor- 
tion, cracks, broken springs and other obvious damage (see illustra- 
tion). As mentioned above, ordinarily the clutch disc is routinely re- 
placed, so if in doubt about the condition, replace it with a new one. 
13 Inspect the release bearing and replace if necessary (see Sec- 
tion 4). Note: The release bearing is a relatively inexpensive part com- 
pared to the time and effort required to replace it, therefore, it is wise to 
replace it regardless of condition. 

14 Check the machined surfaces and the diaphragm spring fingers 
of the pressure plate (see illustration). If the surface is grooved or oth- 
erwise damaged, replace the pressure plate. Also check for obvious 
damage, distortion, cracking, etc. Light glazing can be removed with 
sandpaper or emery cloth. If a new pressure plate is required, new and 
factory rebuilt units are available. Note: The release bearing should be 
replaced along with the pressure plate. 


Installation 

15 If the pilot bearing was removed for replacement, install a new 
bearing at this time (see Section 3). 

16 Before installation, clean the flywheel and pressure plate ma- 
chined surfaces with lacquer thinner, acetone or brake system cleaner. 
It’s important that no oil or grease is on these surfaces or the lining of 
the clutch disc. Handle the parts only with clean hands. 

17 Position the clutch disc and pressure plate against the flywheel 
with the clutch held in place with an alignment tool (see illustration 
2.6). Make sure it’s installed properly (most replacement clutch plates 
will be marked “flywheel side” or something similar - if not marked, in- 
stall the clutch disc with the flat side of the hub toward the flywheel). 
18 Tighten the pressure plate-to-flywheel bolts only finger tight, 
working around the pressure plate. 

19 Center the clutch disc by ensuring the alignment tool extends 
through the splined hub and into the pilot bearing in the crankshaft. 
Wiggle the tool up, down or side-to-side as needed to bottom the tool 
in the pilot bearing. Tighten the pressure plate-to-flywheel bolts a little 
at a time, working in a criss-cross pattern to prevent distorting the 
cover. After all of the bolts are snug, tighten them to the torque listed in 
this Chapter’s Specifications. Remove the alignment tool. 

20 ‘If removed from transmission or clutch housing, install the clutch 
release bearing and release lever or concentric slave cylinder and re- 
lease bearing if so equipped (see Section 4). 

21 Install the clutch housing on vehicles so equipped. Note: Don’t 
forget to reinstall the shims between block and housing if any were pre- 
sent when the housing was removed. Be careful not to dislodge the re- 
lease bearing from the lever. Tighten the bolts to the torque listed in 
this Chapter’s Specifications. 

22 Install the transmission (See Chapter 7A) and transfer case if 
equipped (see Chapter 7C). 

23 On external slave cylinder models, install the slave cylinder (see 
Section 5). On models with a concentric (internal) slave cylinder, con- 
nect the clutch line to the slave cylinder inlet port (See Section 5). 

24 If the clutch hydraulics require bleeding, see Section 6. 

25 On early model mechanical linkages, install the clutch rod and 
equalizer bar to the transmission (see Section 9) and adjust linkage 
(see Section 8). 
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PULLER 


3.4 One method of removing the pilot bearing requires a puller 
connected to a slide hammer 


3 _— Pilot bearing - inspection, removal and installation 


Refer to illustrations 3.4 and 3.5 

Warning: Dust produced by clutch wear and deposited on clutch com- 
ponents may contain asbestos, which is hazardous to your health. DO 
NOT blow it out with compressed air and DO NOT inhale it. DO NOT 
use gasoline or petroleum-based solvents to remove the dust. Brake 
system cleaner should be used to flush the dust into a drain pan. After 
the clutch components are wiped clean with a rag, dispose of the con- 
taminated rags and cleaner in a covered, marked container. 


Inspection 

1 The clutch pilot bearing is a needle roller type bearing which is 
pressed into the rear of the crankshaft. It is greased at the factory and 
does not require additional lubrication. Its primary purpose is to sup- 
port the front of the transmission input shaft. The pilot bearing should 
be inspected whenever the clutch components are removed from the 
engine. Due to its inaccessibility, if you are in doubt as to its condition, 
replace it with a new one. Note: Some early models may be equipped 
with a single piece, oil-impregnated bronze bushing instead of a bear- 
ing. A puller is usually required to remove this bushing. 

2 Remove the clutch assembly (see Section 2). 

3 Inspect for any excessive wear, scoring, lack of grease, dryness 
or obvious damage. lf any of these conditions are noted, the bearing 
should be replaced. A flashlight will be helpful to direct light into the re- 
cess. 


Removal 


4 Removal can be accomplished with a special puller and slide 
hammer (see illustration), but an alternative method also works very 
well. 

a) Find a solid steel bar which is slightly smaller in diameter than the 
bearing. Alternatives to a solid bar would be a wood dowel or a 
socket with a bolt fixed in place to make it solid. 

Check the bar for fit, it should just slip into the bearing with very 
little clearance. 

Pack the bearing and the area behind it (in the crankshaft recess) 
with heavy grease. Pack it tightly trying to eliminate as much air 
as possible. : 

Insert the bar into the bearing bore and strike the bar sharply with 
a hammer which will force the grease to the back side of the bear- 
ing and push it out. Remove the bearing and clean all grease from 
the crankshaft recess. 


a 


@ 


Q 
= 


Installation 


5 __ To install the new bearing, lightly lubricate the outside surface 
with multi-purpose grease, then drive it into the recess with a soft-face 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


ye 


/ 
Unteht COLLAR ote IRON COLLAR AND NEEDLE 


ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. 
3.5 The pilot bearing incorporates an O-ring seal which can’t be 
replaced separately - if there is any evidence that the seal has 
been leaking, or if the bearing is dry, replace it 


hammer. The seal must face out (see illustration). 
6 The remainder of installation is the reverse of removal. 


4 Clutch release bearing - removal, inspection and installation 


Refer to illustration 4.20 

Warning: Dust produced by clutch wear and deposited on clutch com- 
ponents may contain asbestos, which is hazardous to your health. DO 
NOT blow it out with compressed air and DO NOT inhale it. DO NOT 
use gasoline or petroleum-based solvents to remove the dust. Brake 
system cleaner should be used to flush the dust into a drain pan. After 
the clutch components are wiped clean with a rag, dispose of the con- 
taminated rags and cleaner in a covered, marked container. 


Release lever type 


Removal 


1 Onearly models with mechanical linkages, remove the clutch rod 
and equalizer bar from the transmission (see Section 9). 

2 If the vehicle is equipped with an external slave cylinder, remove 
the cylinder (see Section 5). Note: It is not necessary to remove the hy- 
draulic lines. 

3 If the vehicle is a 4WD model, remove the transfer case from the 
vehicle (see Chapter 7C). 

4 Remove the transmission (see Chapter 7A) from the vehicle. 

5 Remove the bolts retaining the clutch housing to the engine block 
on vehicles so equipped. Note: When removing the clutch housing, 
watch for the presence of shims between the engine block and the 
housing at the bolt hole locations. If present, mark each by location for 
reinstallation during reassembly. 

6 On early models, remove the clutch housing and slide the release 
bearing and hub assembly away from lever to release its retaining clips 
from the lever seat (see illustration 1.1a). 

7 On later models with a separate clutch housing, remove the 
clutch housing and simply slide the release bearing away from lever. 

8 On later models with a one piece transmission/clutch housing, 
withdraw the clutch release lever from the transmission by pulling the 
lever out to disengage it from the ball stud just far enough to allow re- 
moval of the hub and bearing assembly. Remove the bearing from the 
input shaft tube. 


Inspection 


9 Hold the center of the bearing and rotate the outer portion while 
applying pressure. If the bearing doesn’t turn smoothly or if it’s noisy, 
replace it with a new one. Wipe the bearing with a clean rag and in- 
spect it for damage, wear and cracks. Don’t immerse the bearing in 
solvent - it’s sealed for life and to do so would ruin it. Also check the 
release lever for cracks and other damage. 
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4.20 Release bearing removal and installation details (concentric 
‘ slave cylinder) 


Installation 


10 Lightly lubricate the release lever crown where it contacts the 
bearing with high-temperature grease. Fill the inner groove of the bear- 
ing with the same grease. Apply a light coat over the transmission in- 
put shaft bearing retainer plate tube. 

11. On early year models, within clutch housing, insert the two bear- 
ing hub retaining clips over the release lever forks. Verify the release 
lever pivot and clip is correctly positioned on the lever seat. 

12 On later models with a separate clutch housing, within clutch 
housing simply engage the hub and release bearing channel with the 
release lever fork trunnions. Verify the release lever ball stud retaining 
clip is correctly positioned under ball of stud. 

13 On later models with a one piece transmission/clutch housing, in- 
stall the bearing over the transmission input shaft tube, lubricate the 
clutch release lever ball socket with high-temperature grease and push 
the lever onto the ball stud and simultaneously into the bearing fork 
channel until it’s firmly seated. Verify release lever ball stud retaining 
clip is correctly positioned under ball of stud and forked end trunnions 
centered within the bearing hub channel. Move release lever back and 
forth and check that bearing slides easily on input shaft tube. 

14 Apply a light coat of high-temperature grease to the face of the 
release bearing where it contacts the pressure plate diaphragm fin- 
gers. 

15 Install the clutch housing and tighten the bolts to the torque listed 
in this Chapter’s Specifications. Note: Don’t forget to reinstall shims 
between block and housing if required. 

16 The remainder of installation is the reverse of the removal Steps. 


Concentric slave cylinder type 


Removal 

17 Disconnect the hydraulic line from the concentric slave cylinder 
inet (see Section 5). 

18 Ifthe vehicle is a 4WD model, remove transfer case from the vehi- 
cle (see Chapter 7C). 

19 Remove the transmission from the vehicle (see Chapter 7A). 

20 Within the clutch housing, twist the release bearing and carrier 
assembly until resistance is felt. Continue to turn the assembly further 
and the preload spring will push the release bearing off the slave cylin- 
der (see illustration) 


Inspection 
21 Inspect the bearing (see Step 9 above) and replace it if necessary. 
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Installation 


22 Apply a light coat of high-temperature lithium-based grease to the 
face of the release bearing, where it contacts the pressure plate di- 
aphragm fingers. 

23 Lubricate the inner bore of the bearing and bearing carrier with 
the same grease. 

24 Push the release bearing and carrier onto the slave cylinder until it 
bottoms out (see illustration 4.20). 

25 The remainder of installation is the reverse of the removal Steps. 
26 If the clutch requires bleeding, see Section 6. 


5 Clutch slave cylinder - inspection, removal and installation 
ee eee 


Refer to illustrations 5.21, 5.32 and 5.36 

Caution: Prior to any vehicle service that requires removal of the exter- 
nal slave cylinder, (i.e.; transmission and clutch housing removal), the 
master cylinder push rod should be disconnected from the clutch 
pedal. If not disconnected, permanent damage to the slave cylinder will 
occur if the clutch pedal is depressed while the slave cylinder is dis- 
connected. 


Inspection 

1 Raise vehicle and place securely on jackstands 

2 On models with external slave cylinders, peel back the dust boot 
and look for evidence of excessive trapped fluid. Note: Some light 
wetting of the boot is normal. 

3 On models with concentric slave cylinders, look for evidence of 
fluid leakage around the transmission bellhousing lower vent hole or 
look for evidence through the side inspection port in the clutch housing 
(see illustration 7.9). Note: Do not mistake transmission fluid for brake 
fluid. 

4 Any signs of leakage indicate replacement of the slave cylinder (or 
entire system on certain models) is in order. : 


External slave cylinder (1987 and earlier 


models) 

Note: The slave cylinder on 1987 and earlier models is removed and in- 
stalled as a complete unit with the master cylinder and hydraulic line. 
The slave cylinder itself is not available separately. 


Removal 


5 From the inside of the cab, carefully pry the clutch cylinder 
pushrod and retainer bushing from the pedal cross-shaft lever pin (see 
Section 10). 

6 If the slave cylinder is to be replaced, the entire system must be 
replaced. Remove the two nuts retaining the clutch master cylinder as- 
sembly to the firewall and remove the master cylinder. Note: Removal 
of clutch master cylinder assembly is unnecessary if the slave cylinder 
is only being detached from the transmission for service other then re- 
placement of the clutch hydraulic components. If this is the case, pro- 
ceed to Step 9. : 

7 Note routing of hydraulic line and location of line to firewall clips. 
Remove clips. 

8 Raise the vehicle and place it securely on jackstands. 

9 On/7.5L gas engine vehicles, use a screwdriver or a similar tool 
and lift the two retaining tabs of the slave cylinder retaining bracket. 
Disengage the tabs from the cast clutch housing lugs and then slide 
the cylinder out to remove. On 4.9/5.0/5.8L engine vehicles, remove 
the C-clip from the slave cylinder and slide the cylinder out of the 
clutch housing bracket. Disengage the pushrod from the release lever 
as the slave cylinder is removed. 

10 \f component replacement is necessary, remove the entire clutch 
hydraulic system from the vehicle at this time. 


Installation 

11. Position the clutch master cylinder assembly onto the firewall and 
install the two nuts, tightening them securely. Note: /nstallation of the 
clutch master cylinder assembly is unnecessary if the slave cylinder 
was only being detached from the transmission for service other than 
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5.21 External slave cylinder 
installation details 
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ZF-H/DY TRANSMISSION 


replacement of the clutch hydraulic components. If this is the case, 
proceed to Step 14. 

12 Correctly route the clutch tubing and slave cylinder to the bell- 
housing. Note: Care must be taken during routing of the nylon line to 
keep away from engine exhaust system components. 

13 Reinstall the clutch tube to firewall retaining clips. 

14 Install the slave cylinder by first pushing the slave cylinder push 
rod into the cylinder. On 7.5L gas engine vehicles, engage the push 
rod into the release lever and slide the slave cylinder into the clutch 
housing lugs. Seat the cylinder into the recess in the lugs. For 
4.9/5.0/5.8L engine vehicles, slide the slave cylinder into the clutch 
housing bracket and attach the retaining C-clip. Note: When installing 
a new hydraulic system, the slave cylinder contains a shipping strap 
that pre-positions the pushrod for installation and also provides a bear- 
ing insert. Following installation of the new slave cylinder, the first actu- 
ation of the clutch pedal will break the shipping strap and give normal 
system operation. 

15 Clean and apply a light film of SAE 30 engine oil or equivalent to 
the master cylinder push rod bushing. 

16 From inside the cab, press the master cylinder pushrod and re- 
tainer bushing onto the cross-shaft lever pin until the bushing tabs 
snap into position in the groove. 

17 Check the clutch reservoir and add fluid if required. Depress the 
clutch pedai at least ten times to verify smooth operation and proper 
release. Note: The proper fluid level is indicated by a step on the reser- 
voir. Do not overfill. The upper portion of the reservoir must accept fluid 
that is displaced from the slave cylinder as the clutch wears. 

18 Remove jackstands and lower vehicle. 


External slave cylinder (1988 and later) 


Removal 


19 From the inside of the cab, carefully pry the clutch cylinder 
pushrod and retainer bushing from the pedal cross-shaft lever pin to 
prevent possible damage to slave cylinder in the event the clutch pedal 
is depressed while the slave cylinder is disconnected (see Section 10). 
20 _ Raise the vehicle and place it securely on jackstands. 

21 On 7.5L gas engine vehicles, use a screwdriver or a similar tool 
and lift the two retaining tabs of the slave cylinder retaining bracket. 
Disengage the tabs from the transmission lugs and then slide the cylin- 
der out (see illustration). On 4.9/5.0/5.8L engine vehicles, remove the 
C-clip from the slave cylinder and slide the cylinder out of the clutch 
housing bracket. Disengage the pushrod from the release lever as the 
slave cylinder is removed. 

22 =f replacement is necessary, use a 3/32-inch punch and drive out 
the tube retaining pin from the slave cylinder. 

23 Cap the clutch line to prevent excess fluid loss. 


Installation 


24 If slave cylinder was replaced or removed from hydraulic line, 
bench bleed slave cylinder prior to installation (see Section 6). 

25 Install the slave cylinder by first pushing the slave cylinder push 
rod into the cylinder. On 7.5L gas engine vehicles, engage the push 
rod into the release lever and slide the slave cylinder into the transmis- 
sion lugs. Seat the cylinder into the recess in the lugs. For 4.9/5.0/5.8L 


engine vehicles, slide the slave cylinder into the clutch housing bra¢ket 
and attach the retaining C-clip. 

26 If slave cylinder was replaced or removed from hydraulic line, 
bleed the clutch master cylinder hydraulic line (see Section 6) then in- 
stall the line into the slave cylinder and install line retaining pin. 

27 Clean and apply a light film of SAE 30 engine oil or equivalent to 
the master cylinder push rod bushing. 

28 From inside the cab, press the master cylinder pushrod with the 
retainer bushing onto the cross-shaft lever pin until the bushing tabs 
snap into position in the groove. 

29 Check the clutch reservoir and add fluid if required. Depress the 
clutch pedal at least ten times to verify smooth operation and proper 
release. Note: The proper fluid level is indicated by a step on the reser- 
voir. Do not overfill. The upper portion of the reservoir must accept fluid 
that is displaced from the slave cylinder as the clutch wears. 

30 Remove jackstands and lower vehicle. 


Concentric slave cylinder 


Removal 


31 Raise vehicle and support securely on jackstands. 

32 Using a special tool (Ford no. T88T-70522-A or equivalent) (see 
illustration), remove the clip securing the hydraulic hose to the con- 
centric slave cylinder inlet port by sliding the white plastic sleeve to- 
ward the slave cylinder while applying a slight tug on the tube. Discon- 


DISCONNECT TOOL 


5.32 To detach the concentric slave cylinder hydraulic line from 
the quick-disconnect fitting, use a special tool to push the white 
plastic collar back and pull on the line 
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5.36 Concentric slave cylinder mounting details 


nect the hose from the slave cylinder. Have rags handy, as some fluid 
will be lost as the line is removed. 

33 If the vehicle is a 4WD model, remove the transfer case (see 
Chapter 7C). 

34 Remove the transmission from the vehicle (see Chapter 7A) 

35 Remove the clutch release bearing (see Section 4). 

36 Remove the slave cylinder-to-transmission bolts and remove the 
slave cylinder (see illustration). 


Installation 


37 Install slave cylinder over the transmission input shaft with the 
bleed screw and line coupling facing the left side of the transmission. 
Tighten the fasteners to the torque listed in this Chapter’s Specifica- 
tions. 

38 Installation is the reverse of the removal Steps with the following 
additions: 

a) When connecting the hydraulic line to the release cylinder, simply 
insert male coupling into female coupling and check for secure 
engagement. 

b) Bleed the clutch hydraulic system if necessary (see Section 6). 


6 Clutch system - bleeding 


Refer to illustration 6.15 


External slave cylinder (1983 through 1987) 

Note: The hydraulic clutch systems on 1983 to 1987 models are bled 
and sealed at the factory as a complete system. Therefore, if air has en- 
tered this type of system, the entire system must be replaced (see Sec- 
tion 5). 


External slave cylinder systems (1988 and later) 
1 Clean the reservoir cap and slave cylinder in the area of the tube 
connection. 

2 Remove the slave cylinder from the transmission and detach the 
hydraulic line (see Section 5). 

3 Place the tube end into a container of brake fluid and tighten the 
reservoir cap securely to minimize loss of fluid. 

4 - Hold the slave cylinder so the connector port is at the highest 
point, by tipping cylinder to approximately 30-degrees. Fill the cylinder 
with brake fluid through the connector port. Note: /t may be necessary 
to “rock” the slave cylinder around or push gently on the pushrod to ex- 
pel all the air. Pushing on the pushrod too hard will cause fluid to spray 
out of the connector hole. 

5 When all the air is expelled from the slave cylinder and no more 
bubbles come out of the port hole, while holding the slave cylinder in 
such a way as to avoid fluid loss or air entrance, install the slave cylin- 
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6.15 The bleeder valve for concentric slave cylinders is 
accessible through a port in the side of the clutch housing 


der back onto the transmission housing (see Section 6). 

6 Remove the reservoir cap and diaphragm - fluid should begin 
flowing out the slave cylinder end of the tube. Watch the reservoir and 
keep it full. 

7 When fluid is flowing out in a steady, uninterrupted flow (no bub- 
bles), top off the reservoir and install the diaphragm and cap to slow 
the flow. 

8 From under vehicle, insert the clutch line quickly into the slave 
cylinder and replace the retaining pin. 

9 System should be bled and functioning properly. 

10 Top off the clutch reservoir and lower the vehicle. 

11. Check for proper operation of the clutch (see Section 1). 


Concentric slave cylinder system 

12 Remove the cap and fill the reservoir to the top with brake fluid. 
13 aise the vehicle and support it securely on jackstands. 

14 To keep brake fluid from entering the clutch housing, route a suit- 
able rubber tube of the appropriate inside diameter from the bleed 
screw to a clear container partially filled with clean brake fluid. 

15 Loosen the bleed screw located in the slave cylinder body next to 
the inlet connection (see illustration). Fluid wilt flow from the master 
cylinder down the tube to the slave cylinder and into the container. 
Note: The reservoir must be kept full at all times so no additional air en- 
ters the system. Bubbles will appear at the bleed screw outlet, mean- 
ing air is being expelled. 

16 When the slave is full, a steady flow of fluid will come from the 
slave outlet. Tighten the bleed screw. 

17 Depress the clutch pedal to the floor and hold for a couple of sec- 
onds. Release the pedal as rapidly as possible. The pedal must be re- 
leased completely. Pause for a couple of seconds. Repeat this proce- 
dure ten times. 

18 Check the fluid level in the reservoir. The fluid should be level with 
the indicator step when the diaphragm is removed. 

19 Repeat Steps 17 and 18 five times. 

20 Replace the reservoir diaphragm and cap. 

21 Apply moderate pressure to the pedal and have an assistant 
loosen the bleed screw just a crack to expel additional air. Note: /f the 
bleed screw is opened too far, fluid will spray out. Tighten the bleed 
screw and release the pedal. 

22 Check the fluid level. The hydraulic system should now be fully 
bled. 

23 Check proper operation of clutch (see Section 1). 


7 Clutch release bearing - travel measurement 


Refer to illustrations 7.9 and 7.10 


External slave cylinders 

1 Raise vehicle and support securely on jackstands. 

2 Measure the distance from the edge of the slave cylinder to the 
clutch bearing release lever parallel to the pushrod. 
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7.9 On later models with concentric slave cylinders, 
release bearing travel can be checked through the 
inspection port - also the slave cylinder can be 
inspected for evidence of leakage through the port 
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7.10 To make the actua! bearing 
travel measurement, fabricate a 
measuring tool such as the 
one shown 


8.1 Measuring points for determining 
clutch pedal freeplay on mechanically 
actuated clutch systems 


3 Have an assistant depress the clutch pedal completely and per- 

form the same measurement to the same points. Se . 

4 The release bearing travel measurement is the difference between 

the two measurements. Compare your results with the specifications 

listed in this Chapter for your transmission. 

5 If the results are less than specified, several possibilities exists 

(assuming a clutch release problem “grinding” is occurring). These in- 

clude low fluid level, a leaking slave cylinder, leaking clutch master 

cylinder, misadjusted clutch or pedal, air in the system, or a combina- 

tion of items. Refer to the appropriate section in this Chapter for proper 

resolution of the problem. 

6 If the measurement is equal to or greater then specified, the hy- 
. draulic system is operating correctly. 

7 Remove the jackstands and lower the vehicle. 


Concentric slave cylinder 

8 Raise the vehicle and support it securely on jackstands. 

9 Remove the rubber plug from the inspection port in the side or 
bottom of the transmission (see illustration). 

10 Position a bearing travel gage tool (Ford no. D87T-4201-A) or 
equivalent (see illustration) through the inspection port and against 
the slave cylinder. 

11 Using the black plastic bearing retainer rear edge as a reference 
point, take a measurement with the clutch pedal fully up. 

12 Have an assistant depress the clutch pedal completely and per- 
form the same measurement to the same points. 

13 The release bearing travel measurement is the difference between 
the two measurements. Compare your results with the specifications 
listed this Chapter for your transmission. 

14 If the results are less than specified several possibilities exist (as- 
suming a clutch release problem “grinding” is occurring). These in- 
clude low fluid level, a leaking slave cylinder, leaking clutch master 
cylinder, misadjusted clutch or pedal, air in the system, or a combina- 
tion of items. Refer to the appropriate section in this Chapter for proper 
resolution of the problem. 

15 If the measurement is equal to or greater than specified, the hy- 
draulic system is operating correctly. 

16 Remove the jackstands and lower the vehicle. 


8 Clutch linkage - check and adjustment 


Refer to illustrations 8.1 and 8.3 


Mechanical linkages 


1 From inside the cab, measure the clutch pedal freeplay at the 
pedal (see illustration). Freeplay should be between 1/2 to 2 inches. If 
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8.3 To adjust pedal freeplay on mechanical systems, adjust the 
length of the release rod 


the freeplay is less than or greater than specified, adjust the clutch as 
follows. 

2 Raise the vehicle and support it securely on jackstands. 

3 Locate the clutch release lever actuating rod and loosen the lock- 
nuts (see illustration). Move the outer locknut freely down the 
threaded rod. 

4 To gain more freeplay, reduce the length of the actuating rod by 
turning the locknut in contact with the rod extension in the appropriate 
direction. To reduce the freeplay, increase the length of the actuating 
rod. 

5 Verify correct freeplay at pedal and tighten the free locknut 
against the adjusting locknut. 

6 Remove the jackstands and lower the vehicle. 

7 Check for proper operation of the clutch (see Section 1). 


Hydraulic systems 


8 From the inside of the cab, carefully pry the clutch master cylinder 
pushrod and retainer bushing from the pedal cross-shaft lever pin (see 
Section 10). 

9 Making sure that the clutch pedal is in the full up position (against 
the rubber stop). Try to reassemble the pushrod and cross-shaft lever 
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9.3 Mechanical clutch pedal and linkage assembly - 
exploded view 
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pin, particularly noting if they are in alignment or not. 

10 If the clutch pedal must be depressed off its stop slightly to align, 
or if the clutch master cylinder pushrod must be pushed in slightly to 
align, then the cross-lever must be re-splined to the cross-lever shaft. 
If the pin and pushrod align, no adjustment is necessary. 

11 To re-spline, first remove the cross-lever to pedal shaft retaining 
nut and pry lever from shaft. 

12 Raise the:pedal up fully to its stop and secure (a block of wood to 
the floor works well). 

13 Insert the lever pin into the clutch cylinder pushrod and place the 
other end of the lever over the cross shaft. 

14 Verify the pedal is in the full up position and loosely install the 
cross-lever retaining nut while holding the cross lever centered on the 
cross shaft splines. Do not exert any pressure that might alter the 
clutch cylinder pushrod from its nominal (static) position. 

15 Without inducing any movement in the set-up, tighten the cross- 
lever retaining nut. Note: Tightening the nut pushes the lever onto the 
cross shaft splines and should cut new corresponding splines in the 
lever. Tighten the nut to the torque listed in this Chapter’s Specifica- 
tions. 

16 Repeat Steps 8 through 10 to verify proper adjustment. Repeat 
the adjustment procedure if necessary. Note: /n some cases a new 
cross-lever which has never been cut might be necessary for success- 


ful adjustment. 
17 From inside the cab, press the master cylinder pushrod and re- 


tainer bushing onto the cross-shaft lever pin until the bushing tabs 
snap into position in the groove. 
18 Check for proper operation of the clutch (see Section 1) 


9 Clutch linkage (mechanical) - removal and installation 


Refer to [illustration 9.3 


Removal 
1 The most likely source of wear in the clutch linkage is the equal- 


izer bar bushings. 
2 To replace the bushings, first raise the front of the vehicle and 


support it securely on jackstands. 


3 Disconnect the clutch release lever retracting spring (see illustra- 
tion). 
4 Remove the retainer spring clip and disconnect the clutch pedal- 


to-equalizer bar rod and bushing from the equalizer outer arm. 


5 Remove the clutch adjuster assembly from the equalizer bar 
swivel. 
6 Remove the bolts attaching the outer equalizer bar pivot bracket 


to the chassis and remove the bracket and equalizer bar. 
7 Remove the snap-rings holding the equalizer bar bushings to the 
inner and outer pivot brackets and remove the bushings and washers. 
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10.3 To disengage the clutch master cylinder pushrod from the 
cross-shaft lever pin, carefully pry the pushrod and bushing 
from the pin 


Installation 
8 Installation is the reverse of the removal procedure. Lubricate all 
bushings and pivot points with multi-purpose grease. 


10 Clutch and brake pedal assembly - removal and installation 


Refer to illustration 10.3 


Removal 

1 On mechanical linkage systems, remove the retracting spring 
from the clutch release lever (see Section 9). 

2 On mechanical linkage systems, pull the upper retaining pin and 
disconnect the clutch rod from pedal cross-shaft lever (see Section 9). 
3 On hydraulic systems, carefully pry the clutch master cylinder 
pushrod and retainer bushing from the pedal cross-shaft lever pin (see 
illustration). 

4 Working under the dash, temporarily wire the spring coil to pre- 
vent it from expanding beyond its normal installed length. 

5 Carefully push the clutch pedal to the floor and remove the 
spring. 

6 Remove the locknut attaching the clutch cross-shaft lever to the 
clutch pedal cross-shaft and remove the lever. 

7 Remove the starter interlock switch from the clutch pedal assem- 
bly, if equipped (see Section 12). 

8 Remove the locknut attaching the clutch pedal to the clutch pedal 
cross-shaft and remove the pedal (see illustration 9.3). 

9 Pull the clutch pedal cross-shaft out of the bushings. Note: The 
brake pedal shares the same cross-shaft for support and will “hang 


loose” when the cross-shaft is removed. If the brake pedal requires re- 
moval, detach the master cylinder pushrod retainer from the pedal pin 
and disconnect the pedal mounted brake switch if equipped. Remove 
the brake pedal. 

10 Right and left hand clutch cross-shaft bushings can now be re- 
placed if necessary. 


Installation 
11 Installation is basically the reverse of the removal procedure. Lu- 
bricate all bushings and pivot points with multi-purpose grease. j 
12 When installing a new assist spring, first compress the spring in a , 
vise and temporarily wire the spring to maintain a compressed length. 
Do not compress the spring solid, as spring damage will occur and 
clutch pedal effort will be increased. Don’t forget to clip and remove 
the coil retaining wires after spring installation is complete. 

13. When the installation is complete, check the clutch linkage and 
adjust it if necessary (see Section 8) and check the operation of the 
pedal mounted starter interlock switch, if equipped (see Section 12). 


11. Clutch master cylinder - inspection, removal and installation 


Refer to illustration 11.9 


Inspection 

1 From inside of cab, locate clutch master cylinder pushrod on the 
right side of the pedal support assembly under the dash. 

2 Peel back dust boot from master cylinder and look for evidence of 
excessive trapped fluid. Note: Some light wetting of the boot is nor- 
mal. 

3 Any signs of leakage indicate replacement of the slave cylinder (or 
entire system on certain models) is in order. 


Removal 


1987 and earlier models 


Note: The clutch master cylinder on 1987 and earlier models is re- 
moved and installed as a complete unit with the slave cyiinder and hy- 
draulic line. The master cylinder itself is not available separately. 

4 See Section 5 for slave cylinder replacement for these models, as 
it describes the removal and installation of a complete hydraulic sys- 
tem as required due to the lack of individual replacement components. 


1988 and later models 


5 From inside the cab, carefully pry the clutch master cylinder 
pushrod and retainer bushing from the pedal cross-shaft lever pin (see 
Section 10). 

6 Disconnect and remove the interlock switch (see Section 12). 

7 Remove as much fluid from the reservoir as possible and place 
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12.2 Pedal mounted clutch/starter interlock switch - exploded view 


INSTALL BARBED END INTO 
MOVABLE BRACKET WELDED 
TO CLUTCH. STATIONARY 
BRACKET MUST BE 
ATTACHED TO SWITCH. 


SWING SWITCH AND BRACKET 
UP TO BRAKE PEDAL SUPPORT 
AND INSTALL VERTICAL SCREW. 


tF THE ADJUSTING CLIP IS OUT 
BRAKE PEDAL OF POSITION, OPEN AS SHOWN 
AND MOVE TOWARDS THE SWITCH 
AND SNAP BACK TOGETHER. 
OPERATE THE CLUTCH ONCE 
TO ADJUST IT. 


VERTICAL W/2CLiP 
SCREW 


STATIONARY 
BRACKET 


SELF-ADJUSTING CLIP 
SHOWN APART 


12.5 To adjust a pedal-mounted clutch/starter interlock switch, position the half-clips on the rod closer to the switch then press the 
clutch pedal to the floor to reset the switch 


shop rags under the master cylinder to catch leaking fluid. 

8 Disconnect the hydraulic line from the master cylinder and plug 
the line and outlet to avoid contamination and excessive fluid loss. 

9 Remove the two nuts retaining the clutch master cylinder to the 
firewall and remove master cylinder (see illustration). 


Installation 

10 Installation is the reverse of removal except after installation, 
bleed the system (see Section 6). 

11 Check the system for proper operation (see Section 4). 


42. Clutch/starter interlock switch - check, adjustment, removal 
and installation 


Refer to illustrations 12.2, 12.5 and 12.14 


Clutch pedal mounted switch (1985 through 
1987 models) 


1 1985 and later manual transmission models are equipped with a 
clutch/starter interlock switch, which requires that the clutch pedal be 
fully depressed in order to start the engine. 

2 _ Working inside the vehicle, disconnect the electrical connector at 
the switch located on upper part of the clutch pedal (see illustration). 
3. Use a test light or ohmmeter and test the switch continuity. With 


the pedal up (clutch engaged), the switch contacts should be open. 
The test light should not illuminate or the ohmmeter should indicate no 
continuity. With the clutch pedal pressed to the floor, the switch con- 
tacts should be closed (the test light should come on or the ohmmeter 
should indicate continuity). 

4 If the switch passes, install the connector. 

5 _{f the switch doesn’t work, remove the clip and reposition the clip 
closer to the switch (see illustration). 

6 Depress the clutch pedal to the floor to automatically reset the 
switch clip. 

7 Repeat Step 4. If the switch still fails, replace it. 

8 If not already done, disconnect switch wire harness connector. 

9 Remove switch pushrod to pedal retaining clip. 

10 Remove the switch to pedal support fasteners and remove the 
switch. 

11. Installation is reverse of removal. 

12 Check the operation of the switch and adjust if necessary. 


Clutch master cylinder mounted switch 
(1988 and later) 


13. The three way switch on 1988 and later models has several func- 
tions, therefore, the check portion will be addressed in the applicable 
Chapter. In addition, the switch is designed to be non-adjustable and 
should work properly if installed correctly. 

14 From inside the vehicle, disconnect the electrical connector from 
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12.14 To remove a mastér cylinder-mounted interlock switch, 
release the switch from the orientation clip and the plastic 
retainer and pull it free of the pushrod 


the switch located on the clutch master cylinder pushrod (see illustra- 
tion). 

15 Using small screwdriver, bend lower orientation retaining tab 
down to release switch and rotate switch sideways to gain access to 
upper retainer. 

16 Push upper retainer tabs together and disengage retainer from 
switch by sliding the retainer rearwards (away from the firewall). 

17 Puli switch free from clutch cylinder pushrod and remove. 

18 Installation is reverse of removal. 

19 Check switch for proper operation. 


13 Rear axle - general information 


Refer to illustrations 13.2a and 13.26 

1 The rear axle assembly consists of a straight, hollow housing en- 
closing a differential assembly and axleshafts. These assemblies sup- . 
port the vehicle’s ‘sprung’ weight components through leaf or coil 
springs attached between the axle housings and the vehicle’s frame 
rails. 

2 The rear axle assemblies employed on vehicles covered by this 
manual are of two designs: those with semi-floating axleshafts and 
those with heavy duty full-floating axleshafts (see illustrations). Full- 
floating axleshafts do not themselves bear any of the vehicle’s weight, 
can be removed independent of the tapered roller wheel bearings and 
are designed only to transfer power to the rear wheels. Semi-floating 
axleshafts are themselves an integral part of the rear wheel support 
system, bearing vehicle weight as well as transferring power to the rear 
wheels. Both types of rear end designs use hypoid gears with the pin- 
ion gear centerline below the axleshaft centerline. 

3 Due to the need for special tools and equipment, it is recom- 
mended that operations on these models be limited to those described 
in this Chapter. Where repair or overhaul is required, remove the axle 
assembly and take it to a rebuilder, or exchange it for a new or recon- 
ditioned unit. It is becoming increasingly rare to find individual axle 
components for local repair work as it is generally recognized that dis- 
mantling and rebuilding this unit is an “in plant” job requiring special 
equipment and techniques. 

4 Always make sure that an axle unit is changed for one of identical 
type and gear ratio. 


14 Rear axleshaft oil seal and bearing (semi-floating, ball 
bearing type) - replacement 


Refer to illustrations 14.3 and 14.5 

1 Remove the axleshaft (see Section 17). 

2 Remove the axleshaft seal using special slide hammer type puller. 
If seal replacement is all that is required, proceed to Step 4. 
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13.2a Typical Ford 9.0 inch semi-floating (removable 
carrier) rear axle assembly - exploded view 
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13.2b Typical Dana full-floating (integral carrier) rear axle assembly - exploded view 


3 If both bearing and seal require removal, both can be removed at 
the same time. Use the slide hammer in combination with a bearing 
removal tool (Ford no. T85T-1225-A or equivalent). Pivot the jaws of 
the tool sideways and insert behind bearing (see illustration). Let jaws 
pivot out to engage the bearing and remove the bearing and seal using 
the slide hammer. 

4 Inspect the inner surface of the housing for any conditions that 
would prevent the new seal or bearing from fitting into its seat cor- 
rectly. Remedy any problems of this type such as burrs, galling or rust 
before attempting to install the new bearing or seal. 

5 If replaced, lubricate the new bearing with rear axle lube and in- 
stall squarely into axle housing bore. Using appropriate bearing/seal 
driver, tap bearing into housing until it bottoms in the bore (see illus- 
tration). Caution: Continuously verify that the bearing is being pressed 
squarely and not being cocked in the bore during this process. 

6 _- Prior to seal installation, smear a small amount of RTV sealant on 
the outer edge of the seal (do not allow the sealant to touch the sealing 
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414.3 To remove the axle bearing, insert a bearing removal tool 
attached to a slide hammer through the center, pull the tool up 
against the back side and use a hammer to yank the bearing from 
the axle housing 


lip) and coat the inner sealing lip with multi-purpose grease. 

7 Using an appropriate seal driver, tap the new seal into its bore. 
The seal must receive even pressure around its circumference, thus a 
tubular drift, large socket or special tool should be used for this. Drive 
the seal into the housing until it seats. 

8 Install the axleshaft(s) (see Section 17). 


15 Rear axleshaft oil seal and bearing (semi-floating tapered 
bearing type) - replacement 


Refer to illustrations 15.2, 15.4 and 15.5 


Removal 
1 Remove the axleshaft (see Section 17). 
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14.5 Installing a rear axle bearing into the axle tube using a 
bearing driver - semi-floating ball bearing axle 
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15.2 Removing the rear wheel bearing 
cup from the axleshaft housing - semi- 
floating tapered bearing rear axle 


2 When it is determined that the wheel bearing is to be replaced, 
the Bearing cup, which normally remains in the axle housing when the 
axieshaft is removed, must also be replaced. Use a slide hammer-type 
puller to remove it from the housing (see illustration). 

3 Before the wheel bearing and/or seal can be replaced, the inner 
retainer ring must first be removed. Never use heat to remove the ring 
as this would damage the axleshaft. Use the procedure which follows. 
4 Using a drill of 1/4 to 1/2-inch diameter, drill a hole in the outside 
diameter of the inner retainer approximating 3/4 of the thickness of the 
- retainer sing (see illustration). Do not drill all the way through the re- 
tainer ring, as the drill would damage the axleshaft. 

5 After drilling the hole in the retainer ring, use a chisel positioned 
across the drilled hole and strike it sharply to split the retainer ring (see 
illustration). 

6 Due to the need for a hydraulic press and various adapters to re- 
move the wheel bearing, you must take the axleshaft(s) to an automo- 
tive machine shop or parts store with the equipment required for the 
work. Note: On vehicles with tapered roller axle bearings, the axleshaft 
retaining plate and seal must be installed prior to pressing the new 
bearing and retainer ring on the shaft. 


Replacement 


7 After the new bearing has been pressed onto the axleshaft rein- 
Stall the axleshaft (see Section 17). 
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15.4 Removing bearing retainer ring by 
first drilling a hole in the inner retainer 
ring - semi-floating tapered bearing axles 


15.5 Next, using a chisel and hammer, 
crack retainer ring at the previously drilled 
hole to remove the retainer - semi-floating 

tapered bearing axles 


16 Rear wheel hub bearings and grease seal 
(full-floating type) - replacement 


Refer to illustrations 16.3, 16.4a, 16.4b, 16.4c, 16.7, 16.12a, 16.12b, 
16.14 and 16.18 


Removal 

1 Raise the rear of the vehicle and place it securely on jackstands. 
2 Remove the rear wheels, then remove the axleshafts (see Sec- 
tion 18). 

3 On 1987 and earlier models, remove the flocking wedge from the 
adjusting nut keyway slot with a screwdriver (see illustration). Note: 
This must be done before the adjusting nut is removed or even turned. 
Next, remove the wheel bearing adjusting nut using the correct size 
large socket. 

4 On 1987 and later models, install a hub wrench (Ford no. T85T- 
4252-AH, or equivalent) so that the drive tangs of the tool engage the 
four slots in the hub nut and remove the nut (See illustrations). Cau- 
tion: The hub nuts are right-hand thread (right hub) and left-hand 
thread (left hub). Remove the right hub nut by rotating it counterclock- 
wise and the left hub nut by rotating it clockwise. Note: During the 
loosening process, the hub nut will ratchet. Also, each hub nuGe is 
stamped for proper location (see illustration) 

5 On 1987 and earlier models, pull the brake drum/wheel hub as- 
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16.3 Typical Dana full-floating axle showing wheel hub lock nut details and related components 
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16.4c Late model Ford full-fioating rear axle hub nuts are marked 
LH (left side, left-hand thread) and RH (right side, right-hand 
thread) - don’t mix them up 


7 On 1987 and later models, a puller is required to remove the 
wheel hub assembly from the axle spindle (see illustration). Install 
puller tool (Ford no. D80L-1002-L) or equivalent and spindle thread 
protector/step plate (Ford no. D80L-630-7) onto hub and remove hub 
assembly. 

8 Remove the outer bearing from the hub. 

9  Useabrass drift to drive the inner bearing cone and inner seal out 
through the back of the wheel hub. 


sembly off the axle spindle. The entire assembly should pull off by 10 Clean the inside of the wheel hub to remove all axle lubricant and 


16.4b A special hub locknut wrench is required to turn the hub 
nut on late model Ford full-floating axles - the drive tangs must fit 
into the hub nut slots 


hand. If the assembly seems loose but wont come off, it may be nec- grease. Clean the axle spindle. a 
essary to retract the brake shoes slightly (see Chapter 9). 11 Inspect the bearing assemblies for signs of wear, pitting, galling 
6 1987 and later models allow separate removal of the brake drum and other damage. Replace the bearings if any of these conditions ex- 
from the wheel hub assembly, allowing easier removal of the wheel ist. Inspect the bearing races for signs of erratic wear, galling and other 
hub. To remove the brake drum, remove the push-on drum retainers if damage. P 
equipped and simply pull drum from hub. If the brake drum won’t 12 \f the outer races need replacement, drive out the bearing races 
come off easily, it may be necessary to retract the brake shoes slightly from the wheel hub with a brass drift (see illustration). Install the new 
see Chapter 9). 
( p 8 

HUB 

INNER 

BEARING CUP 


416.7 Removing a late model Ford full-floating axle wheel hub 16.12a Drive out the hub bearing races with a brass drift - rear 
using a two-jaw puller full-floating hub shown but 4WD front hubs are similar 
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HUB OUTER 
BEARING CUP 


BEARING CUP S2 
REPLACER 


16.12b Using a bearing driver to correctly install new bearing 
races into the hub - rear full-floating hub shown but 4WD front 
hubs are similar 


FORD LOGO 


HUB SEAL 
REPLACER 


16.14 Install new hub grease seal using a seal driver (if a seal 
driver isi’t available, a large socket or section of pipe can 
be used) 


16.18 When installing the locknut on a late model Ford full- 
floating wheel hub, be sure to engage the hub nut tab with the 
spindle keyway prior to threading on the nut 


races with bearing cup replacer (Ford no. T85T-1225-A outside, T85T- 
1225-BH inside, or equivalent) and drive handle or other suitable tool 
designed for this purpose (see illustration). Never use a drift or punch 
for this operation as these races must be driven squarely, seated cor- 
rectly and can be damaged easily. 


Replacement 

13 Prior to installation, pack the inner and outer whee! bearing as- 
semblies with high temperature grease (Ford no. E8TZ-19590-A) or 
equivalent. If you do not have access to a bearing packer, pack each 
assembly carefully by hand and make sure the entire assembly is pen- 
etrated with lubricant. 

14 Install the newly packed inner wheel bearing into the brake drum 
hub. Install a new hub inner seal with a suitable drive tool (tubular drift, 
large socket, special tool) being careful not to damage the seal (see il- 
lustration). Note: /nstall seal with Ford logo facing up. 

15 Prior to installing wheel hub, coat inner seal lip with grease and 
wrap the spindle around the end and threaded area with electrician’s 
tape to prevent damage to the inner wheel bearing seal during installa- 
tion. Also, cover the spindle with a light coat of grease. 

16 Carefully slide the hub and drum assembly over the spindle, being 
very careful to keep it straight so as not to contact the spindle with the 
seal (which would damage it). Remove the electrician’s tape. 

17 Install the newly packed outer wheel bearing over the spindle and 
into the wheel hub. 

18 Install the hub nut and adjust wheel bearing preload (see Sec- 
tion 19). Caution: When installing the hub nut on 1987 and later moa- 
els, make sure the tab is located in the keyway with the identification 
markings facing out (see illustration). 

19 Install the axleshaft (see Section 18) and brake drum (1987 and 


later models only). Tighten the fasteners to the torque listed in this 
Chapter’s Specifications. Note: Push-on retainers for 1987 and later 
brake drums do not require re-installation. 

20 Adjust the brakes if they were retracted for removal purposes (see 
Chapter 9). 

21 Install the wheel, remove the jackstands and lower the vehicle. 

22 Recheck the torque on the axleshaft bolts (see Section 18). 


17 Rear axleshaft (semi-floating type) - removal and installation 


Refer to illustrations 17.6, 17.7 and 17.8 


Ford 10.25 inch, 8.8 inch and Dana (ball 
bearing type) 


Removal 


"| Raise the rear of the vehicle and place it securely on jackstands. 
2 Remove the wheel(s) (see Chapter 1). 

3 Release the parking brake and remove the brake drum(s) (see 
Chapter 9). 

4 Drain the rear axle lubricant into a suitable container by removing 
the rear axle housing cover (see Chapter 1). 

5 If stillin place, discard the gasket. 

6 Remove the differential pinion shaft lockpin and discard it (see il- 
lustration). Note: /t is possible for some Dana semi-floating axles to be 
equipped with lockpins coated with Loctite (or equivalent), or with lock- 
pins with torque-prevailing threads. The Loctite-treated Jockpins have 
a 5/32-inch hexagonal socket head, and the torque-prevailing lockpin 
has a 12-point drive head. If the axle is equipped with a Loctite-treated 
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17.6 Position a large screwdriver between 
the rear axle case and a ring gear bolt to 
keep the differential case from turning 
when removing the pinion shaft lockpin 


lockpin, it must not be re-used. If the lockpin is of the torque-prevailing 
type, it may be re-used up to four times (four removals and installa- 
tions). When in doubt as to the number of times the torque-prevailing 
pin has been used, replace it with a new one. 

7 Lift out the differential pinion shaft to gain access to the axleshaft 
C-locks (see illustration). 

8 _ Push the flanged end of the axleshaft toward the center of the ve- 
hicle and remove the C-lock from the end of the shaft (see illustra- 
tion). Note: Make sure not to lose or damage the rubber O-ring which 
is in the axleshaft groove under the C-clip. 

9 Pull the axleshaft from the housing, making sure not to damage 
the oil seals. 


Installation 

10 Installation is basically the reverse of the removal procedure. 
Make sure not to damage the axle sea! when reinstalling the axleshaft 
(the splines on the end of the shaft are sharp). Apply a thread locking 
compound to a new pinion shaft lockpin and tighten it to the torque 
listed in this Chapter’s Specifications. Caution: Failure to correctly in- 
stall the axleshaft C-locks or lockpin can result in loss of wheel/axle as- 
sembly or rear wheel lockup. 

11 Most axle housing covers are sealed with RTV sealant rather than 
a gasket. Before applying this sealant (Ford no. D6AZ-19562-BA or 
equivalent), make sure the machined surfaces on both cover and car- 
rier are clean and free of oil. When cleaning the surfaces, cover the 
inside of the axle with a clean lint-free cloth to prevent contamination. 
Apply a continuous bead of the sealant to the carrier casting face, in- 
side the cover bolt holes (see illustration). Install the cover within 15 
minutes. of the application of the sealant and tighten the bolts in a 
criss-cross pattern to the torque listed in this Chapter’s Specifications. 
42. Install the brake drum(s) and adjust if required (see Chapter 9). 

413 Install the wheel(s) (see Chapter 1). 

14 Fill the rear axle with lubricant (see Chapter 1). 

15 Remove jackstands and lower vehicle. Test drive and check for 
leaks. 


Early model Ford 9.0 in axle assembly (tapered 
bearing type) 


Removal 

16 Perform Steps 1 through 3 of this Section. 

17 Loosen the axleshaft retaining nuts by inserting a socket and ex- 
tension through the hole provided in the outer axle flange (wheel inter- 
face). Rotate the axleshaft to allow access to all four nuts (see illustra- 
tion 13.2a). Remove the nuts. 

148 Remove the axleshaft by pulling on the flange. If the axle is stuck 
it can sometimes be removed by reinstalling the wheel assembly and 
using the greater leverage of the wheel to pull it out. When pulling out 
the axle, be careful not to damage the seal if you are reusing it al- 
though seals should always be replaced whenever an axle is removed 


17.7 Rotate the differential case 180- 
degrees and slide the pinion shaft out of 
the case until the stepped part of the shaft 

contacts the ring gear 


17.8 Push in on the axle flange and 
remove the C-lock (arrow) from the inner 
end of the axleshaft 


(see Section 15). Secure the brake backing plate to the housing with 
one nut to make sure it doesn’t fall off while you are performing other 
operations on the axleshaft or housing. 


Installation 


19 Installation is the reverse of removal. Install anew gasket between 
the brake backing plate and the axle housing flange. Be careful not to 
damage the inner lips of the axle seal when you are inserting the axle- 
shaft into the housing (the splines on the end of the shaft are sharp). In- 
stall the axleshaft retaining nuts. Tighten to the torque listed in this 
Chapter’s Specifications. 

20 Install the wheel(s). 

21 Check the differential }ubricant level and fill if required (see Chap- 
ter 1). 

22 Lower vehicle and test drive. Check for fluid leaks. 


18 Rear axleshaft (full-floating type) - removal and installation 


Refer to illustration 18.3 

1 Unscrew and remove the bolts which attach the axleshaft flange 
to the hub (see illustration 18.3 or 16.4a). There is no need to remove 
the wheel or jack up the vehicle. 

2 Tap the flange with a soft-faced hammer to loosen the shaft and 
then grip the rib of the face of the flange with a pair of locking pliers; 
twist the shaft slightly in both directions and withdraw it from the axle 
tube. 

3 Installation is the reverse of removal but hold the axleshaft level in 
order to engage the splines at its inner end with those in the differential 
side gear. Always use a new gasket or O-ring (see illustration) on the 


18.3 Install a new gasket or O-ring prior to installing the axleshaft 
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TORQUE WRENCH 
(INCH POUND) 


20.4 Using an inch-pound torque wrench (scale from 0 to 40 in- 
Ibs) on the drive pinion nut, measure and record the torque 
necessary to rotate the drive pinion in a load-free state 


flange and keep both the flange and hub mating surfaces free of 
grease and oil. Use new bolts and lock washers and/or a thread lock- 
ing compound. Note: Final tightening of the axleshaft retaining bolts 
should be done after the wheel lug nuts have been tightened (if the 
wheel was removed). 

4 If a loss of fluid is observed, check the differential lubricant level 
and re-fill if required (see Chapter 1). 

5 Test drive the vehicle and check for leaks. 


19 Rear wheel hub bearings (full-floating type) - adjustment 


1987 and earlier models (Dana axle) 

1 Raise the rear of the vehicle and place it securely on jackstands. 
2 Remove the axleshafts (see Section 18). 

3  .Remove the locking wedge from the adjusting nut keyway slot 
with a screwdriver (see illustration 16.3). Note: This must be done be- 
fore the adjusting nut is removed or even turned. 

4 Loosen the wheel bearing adjusting nut using the correct size 
large socket. 

5 While rotating the hub/drum assembly, tighten the adjusting nut 
to 120 to 140 ft-lbs. Back off the nut enough to get 0.001 to 0.010 inch 
endplay. This should require about 1/8 to 3/8 of a turn. 

6 Position the locking wedge in the keyway and hammer it into po- 
sition. Note: /t must be bottomed against the shoulder of the adjusting 
nut when fully installed. The locking wedge and adjusting nut can be 
used over, providing the locking wedge cuts a new groove in the nylon 
retainer material within 1/8 to 3/8 of a turn. The wedge must not be 
pressed into a previously cut groove. If it is not possible to align uncut 
nylon in which to press the locking wedge, discard the nut and wedge 
and replace them with new ones. Also discard the nut and/or wedge if 
there is any evidence of damage. 

7 Install the axleshaft (see Section 18). 

8 If any lubrication was lost, check the lubricant level in the differen- 
tial and add if necessary (see Chapter 1). 

9 Test drive the vehicle and check for leaks. 


1987 and later models (Ford axle) 


10 Install a hub wrench (Ford no. T85T-4252-AH or equivalent) so the 
drive tangs of the tool engage the four slots in the hub nut and loosen 
nut (see illustration 16.4b). Caution: The hub nuts are right-hand 
thread (right hub) and left-hand thread (left hub). loosen right hub nut 
by rotating counterclockwise and left hub nut by rotating clockwise. 
Note: During the loosening process, the hub nut will ratchet. 

11 Tighten the hub nut to 55 to 65 ft-lbs, rotating the hub while tight- 
ening. Then back off the hub nut, listening for clicking from the hub 
nut. For new bearings, back off the nut five clicks. For used bearings, 
back off the nut 8 clicks. 

12 Install axleshaft (see Section 18). 

13 If any lubrication was lost, check the lubricant level in the differen- 
tial and add if necessary (see Chapter 1). 

14 Test drive the vehicle and check for leaks. 


COMPANION FLANGE 
HOLDING TOOL 


20.6 Securing the companion flange while loosening the 
pinion nut 


20.7 Using a puller to remove the companion flange from the 
drive pinion 


20 Rear differential pinion bearing seal - replacement 


Refer to illustrations 20.4, 20.6, 20.7, 20.8 and 20.10 

Note: This procedure is not recommended by the factory and should 
only be used if a proper repair facility is not available and circum- 
stances warrant it. In several cases no factory specification exists for 
used bearing preload rotation torque, therefore, specifications listed 
are estimates. 


Removal 


1 ‘Raise the rear of the vehicle and place it securely on jackstands. * 
2 Remove the axleshafts (see Section 17 or 18). Note: The removal 
of the axleshafts is advisable to eliminated the added pinion shaft rota- 
tion resistance that otherwise might contribute to a false pinion shaft 
rotation preload torque value. 

3 Remove the driveshaft (see Section 36). 

4 Using an inch-pound torque wrench (scale from approximately 0 
to 40 inch-pounds) on the drive pinion nut, measure and record the 
torque necessary to rotate the drive pinion in a load free state (see il- 
lustration). 

5S Mark the drive pinion to companion flange orientation for proper 
location of flange to pinion upon reassembly (see Section 36). 

6 Using a suitable holding tool (see illustration) secure the com- 
panion flange while removing the pinion nut. 

7 Using a two-jaw puller, remove the companion flange from the 
drive pinion shaft (see illustration). Note: Some fluid loss may occur. 
8 — Avoiding contact with the pinion shaft/threads, tap out an edge of 
the seal using a dull screwdriver. Using Vise-grips or other similar 


clamping pliers, grip the exposed edge and tap out the seal (see illus- 
tration). 


Replacement 


9 Prior to installing the new seal, coat the housing mating surface 
with RTV sealant and lubricate the seal lip with clean differential lubri- 
cant. 

10 Clean the seal mating surface and install a new seal squarely in 
the housing bore. Using an appropriate seal driver if available, drive the 
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PINION 


OIL SEAL ie 


OIL SEAL 


20.8 Tap out the edge of the drive pinion seal and remove it with 
locking pliers - be careful not to nick the drive pinion or threads in 
the process 


seal squarely into the housing until it bottoms (see illustration). If a 
seal driver isn’t available, a large deep socket or section of pipe can be 
used. 

11. Align the companion flange to the pinion marks and gently tap the 
flange onto the shaft far enough to get several pinion nut threads 
started. Note: Do not tap on the flange any more than necessary - al- 
low the pinion nut to press the flange onto the shaft. 

12 Using a suitable holding tool, secure the companion flange while 
tightening the pinion nut to the minimum torque listed in this Chapter’s 
Specifications. While tightening, take frequent measurements of rota- 
tion torque using inch-pound torque wrench (see Step 4) until the orig- 
inal free loaded rotation torque is obtained. Note: /f the original 
recorded reading was less than the specified rotation preload torque, 
continue tightening the drive pinion nut above the minimum torque 
value (in small increments) to obtain the specified rotation torque. If the 
rotation reading was higher then specification, stop tightening pinion 
nut when the original rotation torque value is obtained again. In no case 
should the drive pinion nut be backed off to reduce rotation torque, so 
increase nut torque in small increments and check rotation torque after 
each increase. 

13 Install the driveshaft (see Section 36). 

14 Install the axleshafts (see Section 17 or 18). 

15 Install the wheels (see Chapter 1). 

46 Check the differential lubricant level and add if required (see 
Chapter 1). 

17. Test drive the vehicle and check for leaks. 


eS 
21. Rear differential assembly (removable carrier type) - removal 


and installation 
a 


Removal 

1 The differential assembly used in the early light-duty axle housing 
is of the removable type. This unit must be removed for service opera- 
tions including pinion seal replacement and gear lash preload to cor- 
rect for noise or wear. This type of differential is used in conjunction 
with semi-floating axies. 

2 Raise the vehicle and support the rear axle housing or frame se- 
curely. 


20.10 Drive a new pinion seal into the housing using a seal driver 
or deep socket to clear the drive pinion 


3 _ Drain the rear axle housing using the plug under the center sec- 
tion. 

4 Remove the axleshafts (see Section 17, Ford 9 inch). It is not nec- 
essary to remove them totally but pull them out a few inches to clear 
the differential side gears. 

5 Remove the driveshaft (see Section 36). 

6 Remove the carrier housing retaining nuts and washers around 
the entire circumference of the housing (see illustration 13.2a). Be 
careful not to lose the identification tag retained by one of these nuts 
as it contains valuable information about the differential assembly. 

7 Clean the area around the mating surfaces of the differential car- 
rier housing. 

8 Support the unit (a transmission jack is ideal) and remove the dif- 
ferential assembly. 


Installation 

9 Clean the mating surface on the carrier housing and remove any 
old gasket material from the housing or the carrier assembly. 

10 Installation is the reverse of removal. Make sure you use a new 
gasket and that the mating faces of the housing and the carrier assem- 
bly are clean. Tighten the fasteners to the torque listed in this Chap- 
ter’s Specifications. 

11. Fill the differential with the correct type and grade of lubricant 
(see Chapter 1). 


a 


22 Rear axle assembly - removal and installation 


ee TEU UUUUUIU SE EIEIU SEIDEN SSIES 


1 Chock the front wheels, raise the rear of the vehicle and support it 
on jackstands placed under the rear frame member. 

2. Remove the wheels, brake drums and axleshafts (see Section 17 
or 18). 

3 Remove the driveshaft (see Section 36). 

4 Disconnect the lower end of the shock absorbers from the axle 
housing and disconnect the rear stabilizer bar if so equipped (see 
Chapter 10). 

5 Remove the brake vent tube (if equipped) from the brake line 
junction and retaining clamp. 

6 Remove the brake lines from the clips that retain them to the axle 
but do not disconnect any of the line fittings. 

7 .Remove the brake shoes and backing plates and support them 
with wire to avoid straining the hydraulic brake lines which are still at- 
tached. On vehicles with rear anti-lock brakes (RABS), be sure to un- 
plug the brake sensor electrical connector (see Chapter 9). 

8 Support the weight of the axle on a floor jack and remove the nuts 
from the spring U-bolts. Remove the bottom clamping plates (see 
Chapter 10). 

9 Lower the axle assembly on the jack and withdraw it from the rear 
of the vehicle. 

10 The axle assembly is installed by reversing the removal proce- 
dure. Tighten all fasteners to the torque values listed in this Chapter’s 
Specifications and Chapter 10 Specifications. 
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23 Front drive axle assembly (4x4) - general information 


Refer to illustration 23.2 

1 Four types of Dana front-drive axles are available for Ford 4x4 
truck application. The Dana 44-IFS (independent front suspension) is 
available on Bronco and F150 4x4s. The Dana 44-IFS-HD (heavy duty) 
is available on F250 4x4s. The Dana 50-IFS was available on F250 and 
F350 4x4s and is now an option on the F250 only. Finally, the Dana 
model 60 Monobeam axle is now standard on F350 4x4. If there is a 
question about which axle is on your vehicle, consult the rating plate 
located in the engine compartment and your owners manual. 

2 AILIFS axles are basically alike with only minor differences among 
the three (see illustration). The 44-IFS is on vehicles equipped with 
coil front springs. The 44-IFS-HD and 50-IFS are on models equipped 
with leaf front springs. The model 60 Monobeam is a solid axle design 
mechanically identical to the model 60 rear axle. 

3 Manual or automatic locking hubs are available as either standard 
or options on most axles. Consult your owners manual for your partic- 
ular vehicle if there is a question. 


24 Manual locking hubs - removal and installation 


Refer to illustrations 24.1, 24.3, 24.4, 24.5. and 24.6 

1 Remove the six Allen head cap screws attaching the cap assem- 
bly to the body assembly (see illustration). Note: Later models are 
equipped with Torx head screws and require a Torx driver to remove 
them. 

2 Remove the cap assembly. 

3. Using screwdriver, remove the lock ring seated in the groove of 
the wheel hub (see illustration). 

4 Remove the stop screw in the outer portion of the hub body (see 
illustration), then slide the inner portion out. 

5 Onmodels so equipped, using snap-ring pliers, remove the snap- 
ring from the end of the axieshaft (see illustration). 

6 Slide the body assembly out of the wheel hub. If necessary. use 
an appropriate puller or two cap screws to remove the body asses 
(see illustration). 

7 Installation is the reverse of the removal procedure. Be sure to ap- 
ply a light coat of high-temperature wheel bearing grease to the splines 
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24.1 To remove the manual hub lock, first remove the 
cap assembly... 


24.4 Remove the stop screw, then slide 
the inner portion of the hub out 


of the axleshaft and the components of the locking hub. Tighten the 
fasteners to the torque listed in this Chapter’s Specifications. 


25 Automatic locking hubs - removal and installation 


Refer to illustration 25.1 


Removal 

1 Remove the five cap screws attaching the cap assembly to the 
body assembly (see illustration). Note: /ater models are equipped 
with Torx head screws and require a Torx driver to remove them. 

2 Remove the cap, making sure not to drop the ball bearing, bear- 
ing race or spring. 

3 Remove the sealing ring. 

4 Remove the seal bridge retainer (smal! metal stamping) from the 
retainer ring. 

5 Remove the retainer ring by closing the ends with needle-nose 
pliers while pulling the hub lock from the whee! hub. 

6 If the wheel hub and spindle are to be removed, follow Steps 7 
through 9. 

7 Remove the C-washer from the stub shaft groove. 

8 Remove the splined spacer from the shaft. 

9 Remove the wheel bearing locknuts and lock washer. 


Installation 

10 If the wheel bearing and lock washer were removed, adjust wheel 
bearing nut (see Section 28) then install the splined spacer and C- 
washer on the axleshaft. 

41 Remove any excessive grease from the hub lock and hub splines. 
42 Start the hub lock assembly into the hub, making sure the large 
tangs are lined up with the lock washer and that the outside-diameter 


24.5 On models so equipped, remove the 24.6 ...and pull the hub body out of the 
axleshaft snap-ring . . . 


wheel hub 
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25.1 Automatic hub lock - exploded view 
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and inside-diameter splines are in line with the hub and axleshaft 
splines. 

13 Install the retainer ring by closing the ends with needle-nose pliers 
and at the same time push the hub lock assembly into the hub. 

14 The remaining installation steps are the reverse of the removal 
procedures. Tighten the five cap screws to the torque listed in this 
Chapter’s Specifications. 


26 Front wheel grease seal and bearing (4x4) - replacement 


Refer to illustrations 26.4 and 26.5 


Note: Before disassembling your vehicle, purchase or rent the tool” 


necessary to remove the locknut and adjusting nut from the spindle. 
Also obtain the parts necessary to replace the inner bearing seal, as it 
should always be replaced whenever the entire front hub assembly is 
dismantled. If you can’t obtain the special tool necessary for the lock- 
nut and adjusting nut, this operation would be best handled by a dealer 
service department or shop specializing in this type of work. 

1 Raise the front of the vehicle and place it securely on jackstands. 
2 Remove the wheel(s) and brake caliper(s) (see Chapter 9). 

3 Remove the manual or automatic locking hubs (see Section 24 
or 25). 

4 Onall axles except model 44 with manual hub locks, remove the 
wheel bearing locknut, lock ring and adjusting nut using the special 
lockwrench tool as listed. On early model F150/Broncos, use Ford tool 
no. T59T-1197-B (or equivalent), on early model F250/F350 use Ford 
tool no. D78T-1197-A (or equivalent) or on later models use Ford tool 
no. D85T-1197-A (or equivalent) (see illustration). 

5 On model 44 axles with manual hub locks, remove the adjusting 
nut with a special locknut tool (Ford tool no. T86T-1197-A or equiva- 
lent) by applying inward pressure on the wrench to disengage the self- 
locking mechanism (see illustration). Continue to apply pressure as 
the nut is loosened and removed. 

6 Pull the hub and disc assembly off the spindle. The outer wheel- 
bearing assembly will slide out as the hub is removed. 

7 Remove the inner bearing and grease seal from the hub using an 
appropriate puller and slide hammer. 

8 Using solvent, clean all the old grease from the bearings and In- 
spect for pits, cracks, score marks and flat spots. Replace if excessive 
wear is observed. 

9 Clean the bearing outer races within the hub and inspect for same 
criteria. If the outer races need replacement, drive out the bearing 
races from the wheel hub with a brass drift (see illustration 16.12a). 
Install the new races with a bearing driver (Ford tool no. T85T-1225-A 
outside, T85T-1225-BH inside and drive handle, or equivalent tools) 
(see illustration 16.12b). Never use a drift or punch for installing the 
races, as they must be driven in squarely, seated correctly and can be 
damaged easily. 

10 Lubricate the bearings with high temperature wheel bearing 
grease (Ford no. E8TZ-19590-A) or equivalent. If a bearing packer is 
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26.4 Exploded view of the 4WD front hub locknut (all except 
model 44 with manual hubs) 


not available, work as much lubricant as possible between the rollers 
and cages. 

11. Clean all old grease from the hub. 

12 Position the inner bearing in the inner cup and install a new 
grease seal using an appropriate seal driver. 

13 Carefully position the hub and disc assembly on the spindle. 

14 Install the outer bearing and the adjusting nut. 

15 Adjust the wheel bearing (see Section 28). 

16 Install the locking hubs (see Section 24 or 25). 

17 Install the caliper(s) (see Chapter 9) and wheel(s). 

18 Lower the vehicle and tighten the lug nuts to the torque listed in 
the Chapter 1 Specifications. 


es 
27 Front axleshaft spindle bearing and seal (4x4) - replacement 
ee 
Refer to illustrations 27.2, 27.3 and 27.7 


1 Remove the front wheel hub assembly to gain access to the spin- 
dle (see Section 26). 
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26.5 On model 44 front axles with manual hub locks, remove the adjusting nut with special locknut tool by applying inward pressure on 
the lockwrench to disengage the self-locking mechanism 
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27.2 Remove the front spindle-to-knuckle bolts 


27.7 Drive the new spindle bearing arid seal into the spindle using 
a bearing driver 


2 Remove the spindle retaining nuts, then carefully remove the 
spindie from the knuckle studs and axleshaft (see illustration). 

3 Remove the spindle seal and needle bearing from the spindle us- 
ing a bearing puller (Ford too! no. T77F-1102-A) or equivalent (see il- 
lustration). Note: Prior to bearing removal, note and record depth of 
bearing in spindle bore for reassembly. 

4 Using solvent, clean all old grease from the bearings and spindle 
bore seal. Blow the bearings dry with compressed air, if available. 
Warning: Do not allow the bearings to spin - they could fly apart with 
great force. Also, be sure to wear eye protection whenever using com- 
pressed air. 

5 _ Inspect the bearing and spindle for corrosion, pitting or score 
marks and replace with new ones if signs of excessive wear are noted. 
6 Using high temperature grease (Ford no. E8TZ-19590-A or equiv- 
alent), thoroughly lubricate the needle bearing and pack the spindle 
bore. 

7 Using an appropriate bearing driver, install the greased bearing 
into the spindle bore with any writing (on the bearing) facing out to the 
proper depth as recorded in Step 3 (see illustration). 

8 __ Install a new bearing seal using a seal driver. 

9 Lightly coat the face of the seal with high temperature lubricant 
(Ford no. E8TZ-19590-A) or equivalent. 

10 Install the spindle over the axleshaft onto the knuckle studs. 
Tighten the nuts to the torque listed in this Chapter’s Specifications. 

41 Install the wheel hub (see Section 26). 

42 The remainder of installation is the reverse of removal. 


ee 
28 Front wheel bearing (4x4) - adjustment 
es 
Note: Special tools are required for tightening and loosening the bear- 
ing adjusting nut and locknut. 
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27.3 Remove the spindle bearing and seal using a special puller 
and inspect for signs of wear as indicated 


1. Raise the vehicle and place it securely on jackstands. 
2 Remove the hub lock assembly (see Section 24 or 25). 


Early model Bronco and F150 with Dana 44- 
IFS/44-IFS-HD front axle 


3 If not already done, remove outer locknut and washer using lock- 
nut spanner (Ford no. T59T-1197-B or equivalent). 

4 Using a locknut spanner (Ford no. T59T-1197-B or equivalent) 
and a torque wrench, tighten the inner bearing adjusting nut to 50 ft- 
Ibs while rotating the wheel back-and-forth to seat the bearing. 

5 _ Back off the adjusting nut approximately 45-degrees. 

6 Assemble the lock washer by turning the inner locknut to align the 
pin with the nearest hole in the lock washer. To lock it, install the outer 
locknut and tighten it to 150 ft-lbs. 

7 Grab the top of the tire with one hand and the bottom of the tire 
with the other. Move the tire in and out on the spindle. Endplay should 
be less than 0.006-inch. 

8 __ Install the hub lock assembly (see Section 24 or 25). 

9 Remove the jackstands and lower the vehicle. 


Early model F250 and F350 with Dana 50-IFS 


front axle ; 

10 If not already done, bend the locking tab ear from the outer lock- 
nut slot and remove the outer locknut and lock washer using a locknut 
spanner (Ford no. D78T-1197-A or equivalent). 

11. Using the locknut spanner and a torque wrench, tighten the inner 
locknut to 50 ft-lbs to seat the bearing. 

12 Back off the inner locknut and retighten it to 30 to 40 ft-lbs. 

13 While rotating the hub, back off the inner locknut 135 to 150-de- 
grees. 

14 Assemble the outer lock washer and locknut and tighten to 65 
ft-lbs. 

15 Bend one ear of the lock washer over the inner nut and the other 
ear of the lock washer over the outer nut. 

16 Check the endplay as described in Step 7. Endplay should 
be 0.001 to 0.009-inch. 

17 install the locking hub assembly (see Section 24 or 25). 

18 Remove the jackstands and lower the vehicle. 


Later models (except Dana 44-IFS/44-IFS-HD 


front axle with manual locking hubs) 

19 If not already done, remove the outer locknut and lock washer us- 
ing a locknut spanner (Ford no. D85T-1197-A) or equivalent. 

20 Using the locknut spanner and a torque wrench, tighten the inner 
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29.4 Exploded view of the right axleshaft - late 
model Dana 44 and 50 front axles 
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locknut to 50 ft-lbs to seat the bearing. 

21 Back off the inner locknut and retighten it to 30 to 40 ft-lbs 

22 While rotating the hub, back off the inner locknut 90-degrees. 

23 Install the lockwasher so that the key is positioned in the spindle 
groove. 

24 Continue to tighten the inner locknut until the inner locknut pin 
aligns with the nearest lockwasher hole. 

25 Install the outer locknut and torque to 160 to 205 ft-lbs. 

26 Check that the hub assembly has no endplay. 

27 Install the locking hub assembly (see Section 24 or 25). 

28 Remove the jackstands and lower the vehicle. 


Later model Dana 44-IFS front axle (with 


manual locking hubs) 

29 Using a torque wrench and spanner locknut wrench (Ford tool 
T86T-1197-A or equivalent), apply inward pressure to unlock the ad- 
justing nut locking splines and turn the nut clockwise to tighten the nut 
to 70 ft-Ibs while rotating the wheel back and forth to seat the bearing. 
30 Apply inward pressure on the locknut wrench to disengage the 
adjusting nut locking splines and back off the adjusting nut approxi- 
mately 90-degrees. 

31  Retighten the adjusting nut to 15 to 20 ft-lbs. Remove the tool 
and torque wrench. 

32 Check that the hub assembly has no endplay. 

33 Install the hub lock assembly (see Section 24 or 25). 

34 Remove the jackstands and lower the vehicle. 


29 Front axleshaft (4x4) - removal and installation 


Refer to illustrations 29.4, 29.7, 29.11 and 29.27 
Axleshafts 


1 Loosen the wheel lug nuts. Raise the front of the vehicle and sup- 
port it securely on jackstands. Remove the wheels 

2 Remove the front wheel hub(s) and the spindle assembly (see 
Sections 26 and 27). 

3 On independent front suspensions, the left side axle assembly 
can be simply pulled out of the differential case. Pull the axleshaft as- 
sembly from the axle housing, being very cautious as you pull the uni- 
versal joint through the knuckle bore. On F350 Monobeam front ends, 
both axle assemblies can simply be pulled out of the axle tube. 

4 On late model independent front suspensions, to remove the right 
side axle assembly, first remove the stub axle slip joint boot clamps 
(see illustration). Slide the boot over the stub axle and pull the drive 
axle from the stub axle slip joint and out through the knuckle bore. On 
early models the right axleshaft can be slid out of the slip joint/grease 
seal. Note: The stub axle and its universal joint will remain in the differ- 
ential case and thus cannot be serviced in this configuration. 

5 At this point the axle assembly can be serviced as required. 

6 Prior to-installation, make sure all axle components are in good, 
serviceable condition. If not, replace them with new ones. 

7 _ To install the left side axleshaft on IFS systems and both axles on 
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29.7 Prior to installing the spindle over the front axleshaft, install 
the seal and coat the face of the seal with grease 


monobeam axle, carefully insert it through the knuckle bore being 
careful not to damage the axle or seals. Engage the axle spline with the 
side gears of the differential and push the axle into its correct position. 
Install a new RDS seal on the knuckle end of the axle shaft with the lip 
of the seal facing towards the spindle. Coat the seal face with grease 
(see illustration). 

8 To install the right side axle on IFS systems, carefully insert it 
through the knuckle bore being careful not to damage the axle or 
seals. Engage the axle spline with the stub axle slip joint spline and 
push the axle into its correct position. Note: The axle splines are keyed 
and can only be installed with the key splines aligned. install a new 
RDS seal on the knuckle end of the axle shaft with the lip of the seal 
facing towards the spindle. Coat the seal face with grease. 

9 The remaining installation steps are the reverse of the removal 
procedure. Tighten all fasteners to the torque values listed in this 
Chapter’s Specifications. 


Right stub axle shaft (early model, externally 
retained), IFS systems 

10 Remove the right side axleshaft. 

11 Remove the stub axle bearing retainer bolts (see illustration). 

12 Pull stub axle, seal and bearing as an assembly out of the axle 
housing. Note: A slide hammer may be required if the axle assembly 
does not easily detach from the housing. 

13 The stub axle universal joint, seal and bearing can now be ser-— 
viced. 

14 Prior to stub axle installation, verify that it’s components are in 
proper working order. 

15 Install the stub axle assembly into the axle housing and engage 
the differential side gear splines. 

16 Gently tap the assembly into the case until the bearing bottoms in 
the bore. 

17 Carefully tap the seal into the case until it seats evenly around the 
bore. 

18 Install the bearing retainer plate and bolts, tightening them to the 
torque listed in this Chapter’s Specifications. 
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29.11 Right stub axle exploded view - early 
model Dana model 44 and 50 front axles with 
externally retained stub axle 


19 The remainder of installation is the reverse of removal 
20 Check the lubricant level and add if necessary (see Chapter 1). 
Test drive the vehicle and check for leaks and proper operation. 


Right stub axle shaft (later model internally 


retained), IFS systems 

21 Remove the right and left side axleshafts. 

22 Mark the orientation of the transfer case driveshaft to the differen- 
tial yoke for proper location during reassembly. 

23 Remove the driveshaft (see Section 36). 

24 Position a drain pan under the differential to catch fluid. 

25 Support the differential carrier with a floor jack and remove the 
bolts retaining the carrier to the axle case. 

26 Separate the carrier from the axle case (see illustration 29.4). 

27 Rotate the stub axle shaft assembly until the open side of the 
axle-to-side gear snap-ring is exposed. Remove the snap-ring from the 
stub axle shaft and pull stub axle out of carrier (see illustration). 

28 The stub axle shaft universal joint and or seal/bearing can now be 
serviced. : 

29 Prior to stub axle installation, verify that it’s components are in 
proper working order. 

30 Install the stub axle into the right side of the carrier, engage the 
splines of the side gear and install the new snap-ring. 

31 Clean all traces of sealant from the surfaces of the carrier and 
axle case. 

32 Apply a bead of RTV sealant approximately 1/4-inch wide around 
the carrier sealing surface. Do not route the bead around the outside 
of, or through, the fastener holes. 

33 Position carrier on the jack and install it in the axle case. Tighten 
the fasteners to the torque listed in this Chapter’s Specifications. 

34 The remainder of installation is the reverse of removal 

35 Refill the case with the recommended lubricant (see Chapter 1), 
check for leaks. Test drive the vehicle and check for proper operation. 


30 Front axleshaft oil seal and bearing (4x4) - replacement 


Independent Front Suspension (IFS) models 


Removal 

1 Loosen the wheel lug nuts. Raise the front of the vehicle and 
place it on jackstands, then remove the wheel. 

2 Remove the front whee! hub(s) and the spindle assembly(s) (see 


Sections 26 and 27). 
3 ‘If the left side seal/bearing needs replacement, remove the left 


29.27 Remove the stub axle retaining snap-ring from the end of 
the stub axle - late model Dana model 44 and 50 front axles with 
internally retained stub axle 


axleshaft only (see Section 29). 

4 If the stub axle (right side) seal/bearing needs replacement, first 
remove both axleshafts (see Section 29). In addition, if the stub axle is 
an early externally retained type, remove the stub axle (see Section 29). 
If the stub axle is a later internally (C-clip) retained type, remove the 
axle carrier and the right side stub axle assembly from the axle carrier 
(see Section 29). 

5 Early externally retained stub axle.assemblies must be taken to a 
repair facility with the appropriate press to remove the pressed on 
bearing retainer ring, replace the bearing and seal and press a new 
bearing retainer ring back on the shaft. All other seals and bearings can 
be removed directly from housing using a slide hammer with a collet- 
type adapter. 

6 _ Install a new bearing into the carrier bore with the part number 
facing out and drive the bearing squarely into the housing until it bot- 
toms using an appropriate bearing driver. 

7 Verify that the seal surface is clean and free of nicks and burrs. 
Coat the outer mating surface of the seal with RTV sealant and the in- 
ner lip with multi-purpose grease. 

8 Place the seal squarely into the carrier bore and drive it into the 
housing until it bottoms, using a suitable seal driver. 

9 _ Install the stub axle and carrier if applicable (see Section 29). 

10 Install the axleshaft(s) as required (see Section 29). 

11 Install the front wheel spindle and hub assemblies (see Section 26 
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and 27). 

12 Install the calipers (see Chapter 9) and wheels (see Chapter 1). 

13 Fill axle with the recommended lubricant and check for leaks. 

14 Remove jackstands and lower vehicle. Test drive the vehicle and 
check for proper operation. 


F350 (4WD) Monobeam 


15 The axleshaft seals for the monobeam front axle are located in the 
differential case and require removal of the differential/ring gear as- 
sembly. This process requires tools and techniques beyond the scope 
of this manual and therefore should be left to a professional repair fa- 
cility or dealer service department. 


31. Front differential pinion seal (4WD) - replacement 


Note: This procedure is not recommended by the factory and should 
only be used if a proper repair facility is not available and circum- 
stances warrant it. In several cases no factory specification exists for 
used bearing preload rotation torque, therefore, specifications listed 
are estimates. 

1 Raise the front of the vehicle and place it securely on jackstands. 
2 Remove the axleshafts (see Section 29). Note: The removal of the 
axleshafts is advisable to eliminated the added pinion shaft rotation re- 
sistance that otherwise might contribute to a false pinion shaft rotation 
torque value. 

3 The remainder of this procedure is similar to that of the rear axle 
pinion seal (see Section 20, Steps 3 through 12). 

4 Install the driveshaft (see Section 36). 

5 Install the axleshafts (see Section 29). 

6 Install the wheels. 

7 Check the differential lubricant level and add if required (see 
Chapter 1). 

8 Remove the jackstands and lower the vehicle. Test drive and 
check for leaks. 


32 Front drive axle assembly (4x4) - removal and installation 


IFS vehicles 


Removal 


1 Raise the front of the vehicle and support it by placing jackstands 
under the radius arm brackets. 

2 Remove the wheels. 

3 Remove the brake calipers (see Chapter 9). Note: Secure the 
brake calipers on the frame after removal, in a manner that will prevent 
suspending the caliper from the hose at any time during the axle re- 
moval and installation procedures, These precautions are necessary to 
prevent damage to the tube portion of the caliper hose assembly. 

4 On Broncos with four wheel anti-lock brakes, disconnect the sen- 
sor electrical connectors at the knuckles (see Chapter 9). 

5 Detach the stabilizer bar from the axle housing assemblies (see 
Chapter 10). 

6 Remove the steering tie-rod ends from the knuckles (see Chap- 
ter 10). 

7  Oncoil spring models, remove the shock absorbers (see Chap- 
ter 10) 

8 Oncoil spring models, remove the coil springs, retainers, insula- 
tors and seats (see Chapter 10). On leaf spring models, detach the leaf 
springs U-bolts from the axle housing assemblies (see Chapter 10). 

9 On coil spring models, detach the radius arms from the axle 
housing assemblies (see Chapter 10). 

10 Disconnect the vent tube at the differential housing and discard 
the hose clamps. 

11 Remove the vent fitting and install a 1/8-inch pipe plug to prevent 
contamination. Note: Failure to remove plug upon reassembly can re- 
sult in seal failure and fluid loss. 

12 Disconnect the front driveshaft at the flange and suspend it out of 
the way (see Section 36). Secure the universal joint caps so that they 


do not fall off. 

13 Position a floor jack under the right-hand axle arm assembly. 

14 Remove right axleshaft to stub axle boot clamps and pull boot 
over stub axle (see Section 29). 

15 Remove the pivot bolt securing the right-hand axle arm assembly 
to the crossmember (see Chapter 10). Caution: The axle is detached at 
this point - make sure it is well supported. 

16 Remove the axle assembly free from vehicle by simultaneously 
lowering and sliding out to disengage the right-hand axleshaft from the 
stub axle slip joint. 

17 Position a floor jack under the differential housing. 

18 Remove the bolt securing the left-hand axle assembly to the 
crossmember (see Chapter 10). Caution: The axle is detached at this 
point, make sure it is well supported. 

19 Remove the left-hand drive axle assembly from under the vehictie. 


Installation 

20 Installation is basically the reverse of the removal procedure. 
Tighten all nuts and bolts to the torque values listed in this Chapter’s 
Specifications and in the Specifications of any referenced Chapter. 

21 After work on the front axle assembly has been completed, the 
caster and camber should be checked by an alignment technician. 


F350 Monobeam 


Removal 

22 Raise the vehicle and support it by placing jackstands under the 
frame members. 

23 Remove the wheels. 

24 Remove the brake calipers (see Chapter 9). Note: Position the 
brake calipers on the frame after removal in a manner that will prevent 
suspending the caliper from the hose at any time during the axle re- 
moval and installation procedures. These precautions are necessary to 
prevent damage to the tube portion of the caliper hose assembly. 

25 Remove the stabilizer bar link nuts (if equipped) and the U-bolts 
retaining the stabilizer bar to the axle housing (see Chapter 10). 

26 Remove the steering tie-rod ends from both knuckles (see Chap- 
ter 10). 

27 Position a jack under the axle assembly. 

28 Mark the orientation of and disconnect the front driveshaft at the 
flange and suspend it out of the way (see Section 36). Secure the uni- 
versal joint caps so that they do not fall off. - 

29 Disconnect the vent tube at the differential housing and plug the 
vent to prevent contamination. Note: Failure to remove the plug upon 
reinstallation can result in seal failure and fluid loss. 

30 Detach the tracking bar from the axle assembly (see Chapter 10). 
31 Detach the leaf spring U-bolts from the tube and yoke assembly 
(see Chapter 10). Caution: The axle is detached at this point - make 
sure it is well supported. 

32 Carefully lower the axle assembly and remove it from under the 
vehicle. 


Installation 


33 Installation is the reverse of the removal procedure. Tighten all 
nuts and bolts to the torque values listed in this Chapter’s Specifica- 
tions and the Specifications in any referenced Chapter. 

34 After work on the front axle is complete, the caster, camber and 
toe-in should be checked by an alignment technician. 


ee 
33 Front drive axle assembly pivot bushing (IFS) - replacement 
———————— ee 
Refer to illustration 33.2 and 33.3 

1 Remove appropriate drive axle housing assembly (see Section 32) 
2 __Using a forcing screw, bushing remover and receiver cup (Ford 
tool nos, T78P-5638-A1, T80T-5638-A1 and T78P-5638-A3 or equiva- 
lent), press the old bushing out of the axle housing (see illustration). 

3 Using the forcing screw, bushing installer and receiver cup (Ford 
tool nos. T78P-5638-A1, T80T-5638-A2 and T78P-5638-A2 or equiva- 
lent), Install the new bushing into the axle housing (see illustration). 

4 Install axle housing assembly (see Section 32). 
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33.2 Removal of the front axle housing 
; assembly pivot bolt bushing using special 
tool - 4x4 IFS only 


34  Driveshaft(s) - general information 


The driveshaft is of tubular construction and may be of a one or 
two-section type according to the wheelbase of the vehicle. 

On 4-wheel-drive models, the rear wheel driveline is very similar 
to that described above, but in order to drive the front wheels a drive- 
shaft is incorporated between the transfer case and the front axle. This 
shaft is basically similar to the shafts used to drive the rear axle. 

All driveshafts used to drive the rear wheels have needle bearing 
type universal joints. Single-section shafts have a splined sliding 
sleeve at the front end connecting it to the output shaft of the transmis- 
sion, while two-section shafts have a central slip joint. The purpose of 
these devices is to accommodate, by retraction or extension, the vary- 
ing shaft length caused by the movement of the rear axle as the rear 
suspension deflects. On some 4-wheel-drive models, due to the extent 
of the front driveshaft angle, a constant velocity joint is used at the 
transfer case end of the driveshaft. 


Where a two-section shaft is used, the shaft is supported near its 


forward end on a ball bearing which is flexibly mounted in a bracket at- 
tached to the frame crossmember. , 

The attachment of the rear end of the driveshaft to the rear axle 
pinion flange (or the attachment of the front driveshaft to the front axle 
pinion flange) may be by U-bolt or bolted flange, according to the date 
of production and model. 

The driveshaft is finely balanced during manufacture and it is rec- 
ommended that care be used when universal joints are replaced to 
help maintain this balance. It is sometimes better to have the universal 
jcints replaced by a dealership or shop specializing in this type of 
work. If you replace the joints yourself, mark each individual yoke in re- 
lation to the one opposite in order to maintain the balance. Do not drop 
the assembly during servicing operations. 


35 Driveshaft(s) - balancing 


il Vibration of the driveshaft at certain speeds may be caused by 
any of the following: 

Undercoating or mud on the shaft 

Loose attachment bolts 

Worn universal joints 

Bent or dented driveshaft 
2 Vibrations which are thought to be emanating from the driveshaft 
are sometimes caused by improper tire balance. This should be one of 
your first checks. 
3. If the shaft is in a good, clean, undamaged condition, it is worth 
disconnecting the rear end attachment straps and turning the shaft 
180 degrees to see if an improvement is noticed. Be sure to mark the 
original position of each component before disassembly so the shaft 
can be returned to the same location. 
4 ‘If the vibration persists after checking for obvious causes and 
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33.3 Installation of front axle housing 
pivot bushing using special tools 
(4WD IFS only) 
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36.2 Mark the driveshaft-to-companion 
flange relationship for proper reassembly 


changing the position of the shaft, the entire assembly should be 
checked out by a professional shop that has the proper equipment, or 
replaced. 


36 Driveshaft(s) - removal and installation 


Refer to illustrations 36.2, 36.7 and 36.8 
Note: Where two-piece driveshafts are involved, the rear shaft must be 
removed before the front shaft. 


Removal 

1 Raise the vehicle and support it securely on jackstands. 

2 Use chalk or a scribe to “index” the relationship of the drive- 
shaft(s) to the differential axle assembly mating flange. This ensures 
correct alignment when the driveshaft is reinstalled (see illustration). 
3 Remove the nuts or bolts securing the universal joint clamps to 
the flange. If the driveshaft has a splined slip joint on one end (either to 
the transmission or the center carrier bearing) be sure to place marks 
on the mating flange or shaft to retain proper alignment during reinstal- 
lation. 

4 Remove the nuts or bolts retaining the straps or universal joint to 
the flange on the opposite end of the driveshaft (if so equipped). 

5 Pry the universal joint away from its mating flange and remove the 
shaft from the flange. Be careful not to let the caps fall off of the univer- 
sal joint (which would cause contamination and loss of the needle 
bearings). 

6 Repeat this process for the opposite end if it is equipped with a 
universal joint coupled to a flange. 

7 _ If the opposite end is equipped with a sliding joint (spline), simply 
slide the yoke off the splined shaft (see illustration). 
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36.8 Two-piece driveshaft with U-bolt or slip-yoke attachment to the transmission or transfer case. 


8 If the shaft being removed is the front shaft of a two-piece unit, 
the rear is released by unbolting the two bolts securing the center 
bearing assembly (see illustration). Again, make sure both ends of the 
shaft have been marked for installation purposes. 


Installation 

9 Installation is the reverse of removal. If the shaft cannot be lined 
up due to the components of the differential or transmission having 
been rotated, put the vehicle in Neutral or rotate one wheel to allow the 
original alignment to be achieved. Make sure the universal joint caps 
are properly placed in the flange seat. Tighten the fasteners to the 
torque specifications listed in this chapter. 


LR, 


37 Driveshaft carrier bearing - check and replacement 
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1. The carrier bearing can be checked in a similar manner as the uni- 
versal joints are examined. Check for looseness or deterioration of the 
flexible rubber mounting. 

2 Further examination of the carrier bearing can be made by run- 
ning the vehicle in gear with the rear wheels raised in the air. However, 
this should be done only by an authorized dealer who can perform the 
tests safely. 

3 Remove the driveshaft assembly (see Section 36). 

4 With the driveshaft removed from the vehicle and the shaft sec- 
tions separated at the center bearing, remove the bearing dust shield. 
5 Remove the strap which retains the rubber cushion to the bearing 
support bracket. 

6 Separate the cushion, bracket and bearing. 

7 Pull the bearing assembly from the driveshaft. 

8 Replace any worn components with new ones and reassemble. If 
the inner deflector was removed, install it to the shaft and stake it at 
two opposite points to ensure that it is a tight fit. 

9 Pack the space between the inner dust deflector and the bearing 
with lithium-base grease. 

10 Carefully tap the bearing and slinger assembly onto the driveshaft 
journal until the components are tight against the shoulder on the 
shaft. Use a suitable piece of tubing to do this, taking care not to dam- 
age the shaft splines. 

11 Install the dust shield (small diameter first) and press it up against 
the outer slinger. 

12 Install the bearing rubber cushion, bracket and strap. 

13 Reconnect the driveshafts, making sure the previously made 
marks are aligned (see Section 36). 


38 Universal joints - general information 


Universal joints are mechanical couplings which connect two ro- 
tating components that meet each other at different angles. 

These joints are composed of a yoke on each side connected by 
a crosspiece calied a trunnion. Cups at each end of the trunnion con- 
tain needie bearings which provide smooth transfer of the torque load. 
Snap-rings, either inside or outside of the bearing cups, hold the as- 
sembly together. 

Two main types of universal joints are used in Ford trucks with 
small differences in retention providing further variation. The first type 
of universal joint is constructed with a single joint retained to its yoke 
with either internal or external snap-rings. The second type referred to 
as a “double cardan,” has two universal joints, a centering socket yoke 
and a center yoke. This type of coupling must be used in 4x4 models 
where high torque loads and steep drive-line angles are encountered 
(Broncos and some pick-ups). 


39 Universal joints, driveshafts and axleshafts - lubrication 
and check 


1 Refer to Chapter 1 for details on universal joint lubrication. Also 
see the routine maintenance schedule at the beginning of Chapter 1. 

2 Wear in the needle roller bearings is characterized by vibration in 
the driveline, noise during acceleration, and in extreme cases of lack of 
lubrication, metallic squeaking and ultimately grating and shrieking 
sounds as the bearings disintegrate. 

3 It is easy to check if the needle bearings are worn with the drive- 
shaft in position, by trying to turn the shaft with one hand, the other 
hand holding the rear axle flange when the rear universal joint is being 
checked, and the front half coupling when the front universal joint is 
being checked. Any movement between the driveshaft and the front 
half couplings, and around the rear half couplings, is indicative of con- 
siderable wear. Another method of checking for universal joint wear is 
to use a pry bar inserted into the gap between the universal joint and 
the driveshaft or flange. Leave the vehicle in gear and try to pry the 
joint both radially and axially. Any looseness should be apparent with 
this method. A final test for wear is to attempt to lift the shaft and note 
any movement between the yokes of the joints. 

4 If any of the above conditions exist, replace the universal joints 
with new ones. 
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40.2 Removing a snap-ring from the 
bearing cup 


40.3a Removing the bearing cups from the 
yoke using different size sockets either 


sci 


40.3b Pliers are used to twist the cup 
completely out of the yoke 


side of the cup 


40 Universal joints (driveshafts and axleshafts) - overhaul 


Refer to illustrations 40.2, 40.3a, 40.3b and 40.19 
Outer snap-ring type 


1 With the driveshaft removed, mark the location of the joint yokes 
in relation to each other. 

2 Extract the snap-rings from the ends of the bearing cups (see il- 
lustration). 

3 Using sockets or pieces of pipe of suitable diameter, use a vise to 
press on the end of one cup and to displace the opposite one into the 
larger socket wrench or pipe. The bearing cup will not be fully ejected 
and it should be gripped with pliers and twisted completely out of the 
yoke (see illustrations). 

4 Remove the first bearing cup by pressing the trunnion in the op- 
posite direction, then repeat the operations on the other two cups. 

5 Clean the yoke and inspect for damage or cracks. 

6 Obtain the appropriate repair kit which will include trunnion, cups, 
needle rollers, seals, washers and snap-rings. 

7 Before beginning reassembly, pack the reservoirs in the ends of 
the trunnion with grease and work some into the needle bearings tak- 
ing care not to displace them from their location around the inside of 
the bearing cups. 

8 _ Position the trunnion in the yoke, partially install one cup into the 
yoke and insert the trunnion a little way into it. Partially install the oppo- 
site cup, center the trunnion, then, using the vise, press both cups into 
position using sockets of diameter slightly less than that of the bearing 
cups. Make sure that the needle bearings are not displaced and 
trapped during this operation. 

9 Install the snap-rings. 

10 Align the shaft yokes and install the other bearing cups in the 
same way. 


Injected plastic (inner snap-ring) type 

11. This type of universal joint may be found on some vehicles cov- 
ered in this manual. Repair can be carried out after destroying the pro- 
duction line plastic retainers and fitting conventional snap-ring type re- 
pair kits. 

12 Support the joint yoke in a press so that, using a suitable forked 
pressing tool, pressure can be applied to two ‘eyes’ of the yoke to 
eject a bearing cup partially into a socket wrench of adequate diame- 
ter. 

13 Repeat on all the cups and then twist the cups out of the yokes 
with a vise. 

14 Clean away all trace of the plastic bearing cup retainers. This can 
be facilitated by probing through the plastic injection holes. — 

45 Obtain the appropriate repair kit which will include one prelubri- 


U-JOINT ASSEMBLY 


U-JOINT 


FLANGE 


SLIP YOKE 


40.19 Double Cardan-type universal joint - exploded view 


cated trunnion assembly, bearing cups, seals and other components. 
16 Assemble the universal joint as described in paragraphs 8, 9 and 
10 of this Section. Note that the snap-rings are installed on the inside 
of the yokes on this type of joint. 

17 When reassembly is complete, and the joint is stiff to move, apply 
some hammer blows to the yoke which will free the bearing cups from 
the snap-rings. 


Double cardan type constant velocity joint 

18 An inspection kit containing two bearing cups and two retainers is 
available to permit the joint to be dismantled to the stage where the 
joint can be inspected. Before any dismantling is started, mark the 
flange yoke and coupling yoke to permit reassembly in the same posi- 
tion, then follow the procedure given previously for the snap-ring or in- 
jected plastic type, as applicable. 

19 Disengage the flange yoke and trunnion from the centering ball. 
Pry the seal from the ball socket and remove the washers, spring and 
the three ball seats (see illustration). 

20 Clean the ball seat insert bushing and inspect for wear. If evident, 
the flange yoke and trunnion assembly must be replaced. 

21 Clean the seal, ball seats, spring and washers and inspect for 
wear. If excessive wear is evident or parts are broken, a repair kit must 
be used. 

22 Remove all plastic material from the groove of the coupling yoke 
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(if applicable). 

23 Inspect the centering ball - if damaged it must be replaced with a 
new one. 

24 Withdraw the centering ball from the stud using a suitable extrac- 
tor. 

25 Press a new ball onto the stud until it seats firmly on the stud 
shoulder. It is extremely important that no damage to the ball occurs 
during this stage. 

26 Using the grease provided in the repair kit, lubricate all the parts 
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and insert them into the ball seat cavity in the following order: spring 
washer (small 0.d.), three ball seats (largest opening out to receive the 
ball), washer (large o.d.) and the seal. 

27 Lubricate the seal lips and press it (lip in) into the cavity. Fill the 
cavity with the grease provided. 

28 Install the flange yoke to the centering ball, ensuring that the 
alignment marks are correctly positioned. 

29 Install the trunnion caps as described previously for the snap-ring 
or injected plastic types. 
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Specifications 


General 
Brake fluid type 


Drum brakes 


Drum wear limit 
Lining wear limit 


Disc brakes 
Rotor minimum thickness 
Rotor maximum runout integral hub and rotor 
Two-piece hub and rotor 
Rotor thickness max variation 

Integral hub and rotor 

Two-piece hub and rotor 
Pad lining wear limit 


Torque specifications 

Drum brake adjustable anchor pin nut 
Master cylinder-to-firewall or vacuum booster nuts 
Vacuum booster mounting bracket-to-firewall nuts 
Key retaining screw (light duty) 
Key retaining screw (heavy duty) 
Anchor plate-to-spindle 
Brake hose-to-caliper attaching bolt 
Wheel cylinder bolts to backing plate 
RABS Hydraulic Control Valve (HCV) to frame rail 
RABS and ABS rear speed sensor hold down bolt 
ABS Hydraulic Control Unit (HCU) to bracket 
ABS front speed sensors-to-knuckle hold down bolt 


DOT type 3 heavy duty 


Specified on drum 
1/16 inch above rivet head or metal shoe 


Specified on disc 
0.003 inch 
0.005 inch 


0.0005 inch 
0.0007 inch 
1/16 inch above rivet head or metal backing plate 


Ft-Ibs (unless otherwise indicated) 


80 to 100 

13 to 25 

13 to 25 

12 to 20 

14 to 22 

74 to 102 

17 to 25 

10 to 20 

15 to 20 

60 to 96 in-lbs 
12 to 18 

60 to 96 in-lbs 
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2.2 During removal lay the parts out in their order of removal to 
keep from getting confused 


EEE 


1 General information 


Ford pick-up truck and Bronco models covered in this manual are 
equipped with hydraulically activated front disc brakes and rear drum 
brakes. 

The hydraulic system has a dual master cylinder and separate front 
and rear brake line circuits. The master cylinder ‘contains two hydraulic 
pistons (primary and secondary) fed by separate fluid reservoirs. On 
early systems, a pressure differential valve assembly is incorporated into 
the hydraulic system. Later models incorporate a master cylinder 
mounted proportioning valve. These valves provide a higher percentage 
of braking force to the front wheels to compensate for weight transfer 
when the brakes are applied. Early models incorporate a pressure differ- 
ential valve warning switch and a dash light which indicates to the vehi- 
cle’s operator when a failure has occurred in one af.the braking circuits. 
Later models utilize a fluid level indicator switch within the master cylin- 
der reservoir and dash light to warn the operator of low fluid level and 
possible system failure. In addition, an anti-lock brake system warning 
light is also standard on vehicles so equipped. On all systems, if a failure 
in one of the circuits occurs, the other one will continue to operate the 
brakes, although total braking efficiency will be half or less of normal. 

On some early models and all later model vehicles, the hydraulic 
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2.5b If, after releasing the parking brake, 

the drum will not slide off the shoes, 
remove the rubber plug from the backing 
plate... 
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TO RETRACT 
BRAKE SHOES 


2.5¢c ... then, using a narrow-bladed 

screwdriver, push the adjusting lever 
away from the star wheel so you can turn 
the star wheel with a brake tool to retract 
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2.5a Components of a typical light duty rear brake assembly 


brake system is assisted by a vacuum booster. The booster unit for all 
but F350 vehicles is a single-diaphragm, dash-mounted model. The 
F350 unit is similar but operates through a tandem diaphragm. 

A parking brake system is provided and operates independently of 
the normal hydraulic brake system. A pedal on the driver’s side of the 
cab operates a system of cables to activate the rear brake shoes only. 


Precautions 
There are some general precautions involving the brake system 
on this vehicle: c 

a) Use only brake fluid conforming to DOT 3 specifications. 

b) The brake pads and linings may contain asbestos fiber which are 
hazardous to your health if inhaled. Whenever you work on the 
brake system components, clean all parts with brake system 
cleaner or denatured alcoho}. Do not allow the fine dust to be- 
come air borne. 


ADJUSTING 
LEVER 


2.5d Slide the drum off the shoes 


the shoes - note the direction of rotation 
for loosening or tightening the shoes 
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2.5e Use a spring removal tool to remove 
the retracting springs 


2.5f Pull up on the adjusting cable and 
disconnect the cable eye from the 


2.5g Remove the anchor pin plate 


anchor pin 


c) Safety should be paramount whenever any servicing of the brake 
components is performed. Do not use parts or fasteners which 
are not in perfect condition, and be sure to follow all torque spec- 
ifications. If you are uncertain about a procedure, seek profes- 
sional advice. Upon completion of brake system work, test the 
brakes carefully in a controlled area before putting the vehicle into 
normal service. If a problem is suspected in the brake system, 
don’t drive the vehicle until it’s fixed. 


2 Rear brake shoes (light duty) - replacement 


Refer to illustrations 2.2, 2.5a through 2.5y and 2.6 

Warning: Brake shoes must be replaced on both rear wheels at the 
same time - never replace the shoes on only one wheel. Also, the dust 
created by the brake system may contain asbestos, which is harmful to 
your health. Never blow it out with compressed air and don’t inhale any 
of it. An approved filtering mask should be worn when working on the 
brakes. Do not, under any circumstances, use petroleum-based sol- 
vents to clean brake parts. Use brake system cleaner only! When ser- 
vicing the brakes, use only high quality, nationally recognized brand 
name parts. Caution: Whenever the brake shoes are replaced, the re- 
tractor and hold-down springs should also be replaced. Due to the 
continuous heating/cooling cycle that the springs are subjected to, they 
lose their tension over a period of time and may allow the shoes to drag 
on the drum and wear at a much faster rate than normal. 

1 The brakes on F100, F150 and F250 (standard) vehicles are con- 


. : ae 


2.5h Remove the shoe retaining springs 2.51 Pull the shoes apart and remove the 
adjusting screw assembly 


and pins - one on each shoe 


- 


sidered light duty. In addition, the above models equipped with 4WD 
and Bronco models are classed as light duty. 

2 To ease installation of the brake assembly, during the removal 
procedures lay out all parts in an assembled order on a rag near the 
work area (see illustration). Note: /t is advisable to service the brakes 
on one side of the vehicle at a time, leaving the other side fully assem- 
bled for reference if necessary. e. 

3 Loosen the wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Block the front wheels to keep the vehi- 
cle from rolling. 

4 Release the parking brake. 

5 Follow the accompanying photos (see illustrations 2.5a through 
2.5y) for replacement of the brake shoes. Be sure to stay in order and 
read the caption under each illustration. Prior to reassembly, inspect the 
wheel cylinder for early signs of leakage and overhaul or replace a leak- 
ing wheel cylinder as required (refer to section 4). Note: /f the brake drum 
cannot be easily pulled off the axle and shoe assembly, make sure that 
the parking brake is completely released, then apply some penetrating oil 
at the hub-to-drum joint. Allow the oil to soak in and try to pull the drum 
off. If the drum seems loose on the axle flange but still can’t be pulled off, 
the brake shoes will have to be retracted. This is accomplished by first re- 
moving the plug from the backing plate. With the plug removed, push the 
lever off the adjusting star wheel with one small screwdriver while turning 
the adjusting wheel with another small screwdriver, moving the shoes 
away from the drum. The drum should now come off. 

6 _ Before reinstalling the drum it should be checked for cracks, score 
marks, deep scratches and hard spots, which will appear as small dis- 
colored areas. If the hard spots cannot be removed with fine emery 


2.5) Remove the primary shoe, then slide 
out the parking brake strut and spring 
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2.51 Pull the secondary shoes away from 


the backing plate 
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2.5m Separate the parking brake cable 
and spring from the actuating lever 


2.5n Remove the retaining clip that holds 
the parking brake actuating lever to the 
brake shoes 


ss a, 


2.5q Lightly coat the shoe guide pads on 
the backing plate with high-temperature 
brake grease 


cloth or if any of the other conditions listed above exist, the drum must 
be taken to an automotive machine shop to have it resurfaced. Note: 
Professionals recommend resurfacing the drums whenever a brake job 
is done. Resurfacing will eliminate the possibility of out-of-round drums. 
If the drums are worn so much that they can’t be resurfaced without ex- 
ceeding the maximum allowable diameter (cast into the drum), then new 
ones will be required (see illustration). At the very least, if you elect not 
to have the drums resurfaced, remove the glazing from the surface with 


2.50 Install the parking brake actuating 
lever onto the new shoes and install 
the clip 


2.5r Position the shoes on the backing 
plate, insert the retaining pins through the 
backing plate and put the springs over 
them. Install the parking brake strut. 


2.5p Clean the adjusting screw assembly, 
then lubricate the threads and the star 
wheel end with high-temperature 
brake grease 


2.5s Install the retaining spring caps 


sandpaper or emery cloth using a swirling motion. 

7 Install the brake drum on the axle flange. 

8 __ Install the wheels and lower the vehicle to the ground. Tighten the 
lug nuts to the torque specifications listed in Chapter 1. 

9 Check the brakes by applying them several times before attempt- 
ing to drive the vehicle. Verify master cylinder fiuid level then adjust the 
brakes by backing up and applying the brakes several times. 

10 Check brake operation before driving the vehicle in traffic. 
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2.5t Make sure the slots in the wheel 

cylinder plungers and parking brake 

actuating lever properly engage the 
brake shoes 


Cea ELH 


2.5w Install the cable guide and cable 


2.5y Connect the cable and spring to the lever, then install the 
drum and adjust the brake shoe-to-drum clearance 


3 _ Rear brake shoes (heavy duty) - replacement 


Refer to illustration 3.1, 3.4, 3.7 and 3.20 
Warning: Brake shoes must be replaced on both rear wheels at the 
same time - never replace the shoes on only one wheel. Also, the dust 


2.5u_ install the adjusting screw with the 
long end pointing towards the front of 
the vehicle 


2.5v Install the adjusting pawl 


2.5x Install the shoe guide and adjusting cable eye to the anchor 
pin, then install the shoe retracting springs 


ANS 


S 
‘ 
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2.6 Location of the maximum inside diameter markings on a 
typical brake drum 


created by the brake system may contain asbestos, which is harmful to 
your health. Never blow it out with compressed air and don’t inhale any 
of it. An approved filtering mask should be worn when working on the 
brakes. Do not, under any circumstances, use petroleum-based sol- 
vents to clean brake parts. Use brake system cleaner only! When servic- 
ing the brakes, use only high-quality, nationally recognized brand-name 


parts. Caution: Whenever the brake shoes are replaced, the retractor 
‘§ 
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heating/cooling cycle that the springs are subjected to, they lose their 
tension over a period of time and may allow the shoes to drag on the 
drum and wear at a much faster rate than normal. 

1 Heavy duty drum brakes are found on F250 models with full-float- 
ing axle and F350 series vehicles, both 2WD and 4WD (see illustration). 
2 Remove the wheel(s) from the vehicle after raising and supporting 
it securely. Remove the axle and wheel hub and drum assembly (refer 
to Chapter 8). 

3 If the drum will not come off after removing the proper retaining 
components, refer to Section 2 for brake releasing instructions. 

4 Remove the parking brake lever assembly retaining nut from the 
rear of the backing plate. Remove the parking brake lever assembly 
(see illustration). Note: /t is advisable to service the brakes on one 
side of the vehicle at a time, leaving the other side fully assembled for 
reference if necessary 

5 Remove the adjusting cable assembly from the anchor pin. Un- 
thread it from the cable guide and disconnect the other end from the 
adjusting lever. 

6 Remove the brake shoe retracting springs from both the pri- 
mary and secondary brake shoes. Use a brake spring tool for this 
operation. 

7 Remove the brake shoe hold-down springs from both the primary 
and secondary brake shoes (see illustration). 

8 Remove the brake shoes. The adjusting screw assembly will fall 
loose at this time. Keep all parts of this assembly together. 


3.4 The parking brake lever is secured in 
place by the pivot bolt at the top 


3.7 Remove the brake shoe 
hold-down springs 


9 Clean all of the springs and adjusting components with brake sys- 
tem cleaner. Warning: Never use petroleum-based solvents and never 
blow the parts clean witi1 compressed air, as fine asbestos dust is a se- 
rious health hazard if inhaled. 

10 Clean the brake backing plate and hub components left on the 
vehicle. If the six ledge pads on the backing plate are corroded or 
rusty, sand them lightly to bare metal. Note: Prior to reassembly, in- 
spect the wheel cylinder for signs of leakage and overhaul or replace a 
leaking wheel cylinder as required (refer to Section 4). 

11. Apply alight coat of brake lube to the ledge pads. Apply a coating 
of lube to the retracting and hold-down spring contact points on the 
brake shoes and backing plate. : 

12 Dismantle and clean the pivot nut, adjusting screw,. washer and 
socket. Take care not to mix these adjusting components from side-to- 
side as they are built for left-side or right-side installation only. If these 
components become mixed, the adjusting lever and the socket end of 
the adjusting screw are stamped with the letter L (left) or R (right). 

13 Lubricate the threads of the adjusting screw components with 
brake lube and retract the adjustment to the smaliest dimension. 

14 Install the upper brake retracting spring between the two brake 
shoes and make sure you have the shoes positioned correctly. 

15 Place the shoes and spring assembly into position on the backing 
plate and position the wheel cylinder pushrods into their proper slots 
on the brake shoe webbing. 

16 Install both brake shoe hold-down springs. 


3.20 Make sure the adjusting lever 
contacts the adjusting screw as shown 
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4.6 Disconnect the brake line fitting, then 
remove the mounting bolts (arrows) 


17 Position the brake shoe adjusting screw assembly into place be- 
tween the bottom of the brake shoes with the slot in the head of the 
adjusting screw pointed toward the primary shoe. 

18 Install the lower brake shoe retracting spring. 

19 Install the adjusting lever spring and the cable assembly to the 
adjusting lever. Position the adjusting lever onto the proper pin of the 
secondary shoe. 

20. Place the adjusting lever cable into its proper position around the 
cable guide and hook the cable end to the anchor pin. Make sure the 
adjusting lever is engaged in the teeth of the adjusting screw (see il- 
lustration). 

21 Install the parking brake lever and retaining nut. 

22 Before reinstalling the drum and hub assembly, the drum should 
be checked for cracks, score marks, deep scratches and hard spots, 
which will appear as small discolored areas. If the hard spots cannot 
be removed with fine emery cloth or if any of the other conditions listed 
above exist, the drum must be taken to’ an automotive machine shop 
to have it resurfaced. Note: Professionals recommend resurfacing the 
drums whenever a brake job is done. Resurfacing will eliminate the 
possibility of out-of-round drums. If the drums are worn so much that 
they can’t be resurfaced without exceeding the maximum allowable di- 
ameter (cast into the drum), then new ones will be required (see illus- 
tration 2.6). At the very least, if you elect not to have the drums resur- 
faced, remove the glazing from the surface with sandpaper or emery 
cloth using a swirling motion. 

23 Install the hub and drum assembly and adjust the bearing preload 
(refer to Chapter 8). 

24 Manually adjust the brakes (by turning the adjustment screw) until 
there is a slight drag on the brake drum (see illustration 2.5c). 

25 Lower the vehicle from the stands or supports. 

296 Check the brakes by applying them several times before attempt- 
ing to drive the vehicle. Verify master cylinder fluid level then adjust the 
brakes by backing up and applying the brakes several times. 

27 Check brake operation before driving the vehicle in traffic. 


ee 
4 __ Rear brake wheel cylinders- inspection, removal, overhaul 


and installation 
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Refer to illustrations 4.6 and 4.9 

Note: /f an overhaul is indicated (usually because of fluid leakage or 
sticky operation) explore all options before beginning the job. New 
wheel cylinders are available, which makes this job quite easy. If it’s 
decided to rebuild the wheel cylinder; make sure that a rebuild kit is 
available before proceeding. Never overhaul only one wheel cylinder - 
always rebuild both sides at the same time. 


inspection 
1 Loosen the wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Block the front wheels to keep the vehi- 


cle from rolling. 
2 Remove the brake drum (see Section 2 or 3). | 


BOOT 


CYLINDER 


yy 
y 


RETURN SPRING AND 
CUP EXPANDER ASSY. 


BLEEDER 


SCREW — PISTON 


4.9 Typical wheel cylinder - exploded view 


3 Insert a suitable blunt instrument between the wheel cylinder and 
it’s rubber boots and peel back slightly. If the wheel cylinder is leaking, 
a small amount of brake fluid will be trapped in the cylinder cavity and 
should now be observed as it leaks past the boot. Note: A slight wet- 
ting of the inside surface of the boot is normal. 


Removal 

4 If the cylinder is leaking or must be removed for other reasons, re- 
move the brake shoe assembly (see Section 2 or 3). 

5 Remove all dirt and foreign material from around the wheel cylinder. 
6 Unscrew the brake line fitting (see illustration). Don’t pull the 
brake line away from the wheel cylinder. 

7 Remove the wheel cylinder mounting bolts. 

8 Detach the wheel cylinder from the brake backing plate and place 
it on a clean workbench. Immediately plug the brake line to prevent 
fluid loss and contamination. Note: /f the brake shoe linings are conta- 
minated with brake fluid, install new brake shoes. 


Overhaul 

9 Remove the bleeder screw, cups, pistons, boots and spring as- 
sembly from the wheel cylinder body (see illustration). 

10 Clean the wheel cylinder with brake fluid, denatured alcohol or 
brake system cleaner. Warning: Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts! 

11. Use compressed air to remove excess fluid from the wheel cylin- 
der and to blow out the passages. 

12 Check the cylinder bore for corrosion and score marks. Crocus 
cloth or a wheel cylinder hone can be used to remove light corrosion 
and stains, but the cylinder must be replaced with a new one if the de- 
fects cannot be removed easily, or if the bore is scored. 

13 Lubricate the new cups with brake fluid. 

14 Assemble the wheel cylinder components. Make sure the cup lips 
face in. 


Installation 

15 Place the whee! cylinder in position and install the bolts finger 
tight. 

146 Connect the brake line by hand, being careful not to cross-thread 
the fitting. Tighten the wheel cylinder mounting bolts to the torque 
listed in this Chapter’s Specifications, then tighten the brake line fitting. 
install the brake shoe and drum assembly (see Section 2 or 3). 

17 Bleed the brakes (see Section 11). 

48 Check brake operation before driving the vehicle in traffic. 


a 


5 Front disc brake pads - replacement 
SS 


Warning: Disc brake pads must be replaced on both front wheels at 
the same time - never replace the pads on only one wheel. Also, the 
dust created by the brake system may contain asbestos, which is 
harmful to your health. Never blow it out with compressed air and don’t 
inhale any of it. An approved filtering mask should be worn when work- 
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5.7 Using a large C-clamp, push the 
piston back into the caliper bore - note 
that one end of the C-clamp is on the flat 
area of the inner side of the caliper and 
the other end is pressing on the outer pad 


ing on the brakes. Do not, under any circumstances, use petroleum- 
based solvents to clean brake parts. Use brake system cleaner only! 
When servicing the disc brakes, use only high-quality, nationally recog- 
nized brand-name parts. 


Removal 


All models 

Refer to illustration 5.7 

1 To avoid fluid overflow when the caliper piston is pressed into the 
caliper cylinder bore, remove about one-third of the brake fluid out of 
the larger master cylinder reservoir (connected to the front disc brakes) 
and discard the removed fluid. 

2 _ Loosen the lug nuts on the front wheels but do not remove them 
yet. 

3 Chock the rear wheels. 

4 Set the parking brake. 

5 Raise the front of the vehicle and support it securely on jack- 
stands. 

6 Remove the wheels. 

7 Place a large C-clamp between the back of the caliper and the 
exposed portion of the outer brake pad (see illustration). Tighten the 
clamp to bottom the caliper piston in the cylinder bore, then remove 
the clamp. Caution: /f the opposite caliper has been removed or previ- 
ously retracted, secure the piston from possible accidentai expulsion 
using a second C-clamp or wedge. 


5.10 Pivot the caliper up for removal 


5.8 The caliper support key is held in 
place with a bolt that threads into the 
caliper bracket 


5.11 If the caliper isn’t going to be 
removed for service, suspend it with a 
length of wire to relieve any strain on the 

brake hose 


CALIPER SUPPORT KEY 


5.9 Removing the caliper support spring 
and key from the anchor plate (light-duty) 


Early model “key” retainer type (single 

and dual piston) 

Refer to illustrations 5.8, 5.9, 5.10 and 5.11 

8 Remove the retaining screw from the caliper retaining key (see il- 
lustration). 

9 Use ahammer anc a soft drift to carefully tap the caliper retaining 
key and spring either in or out of the anchor plate (see illustration). 
Use care so as not to damage the key. 

10 Press the caliper assembly in and up against the caliper support 
springs and pivot the caliper off the rotor (see illustration). Once the 
bottom of the caliper has cleared the anchor plate, pull it straight off 
the plate. Note: On single-piston calipers, the inner brake pad will re- 
main in the caliper support and the outer pad will remain in the caliper 
assembly. Both pads will remain in the caliper in dual piston calipers. 
11. Use caution not to stretch or kink the flexible brake hose and use 
wire to suspend the caliper from an upper suspension component out 
of the way (see illustration). 

12 Inspect the rotor for possible resurfacing or replacement (see 
Section 7). 


Late model “pin rail slider” retainer type (single 
and dual-piston) 
Refer to illustrations 5.13a and 5.13b 


13 Using pliers, squeeze the outer retaining tab on the upper caliper 
pin flush with the side of the pin while simultaneously prying the pin in 


5.13a Use pliers and squeeze the caliper 
retaining pin while prying the other end 
until the tabs enter the pin groove 
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5.13b Drive out the pin with a punch 
and hammer 


using a screwdriver wedged against the spindle and the inner pin 
retaining tab. Continue prying until the leading edge of the squeezed 
tab just enters the support groove (see illustration). Repeat this 
process on the adjacent outer tab on the same pin. Once both tabs are 
disengaged, drive the pin in through the caliper/spindle groove until it 
is free using a suitable punch (see illustration). Repeat this procedure 
on the lower caliper pin. 

14 Lift the caliper assembly away from the spindle. Note: On single 
piston calipers, the inner brake pad will remain in the caliper support 
and the outer pad will remain in the caliper assembly. Both pads will re- 
main in the caliper in dual-piston calipers. 

15 Use caution not to stretch or kink the flexible brake hose and use 
wire to suspend the caliper from an upper suspension component out 
of the way (see illustration 5.11). : 

16 Inspect the rotor for possible resurfacing or replacement (refer to 
section 7). 


Pad replacement (single-piston calipers) 

Refer to illustrations 5.19, 5.21, 5.22a, 5.22b and 5.22c 

17 If the pads are being re-used, mark them for position so they can 
be installed in their original location (drivers vs. passenger side). 

418 Remove the inner pad and anti-rattle clip from the anchor plate. 
Detach the early style outer pad from the caliper by forcing the pad to- 
wards the piston to disengage the pad flanges. Detach the later style 
outer pad by pressing the pad in against the retaining spring tension to 
disengage the torque buttons and then slide the pad down and out of 


5.22a Insert a new anti-rattle clip on the 
lower end of the inner pad 


5.19 Use a C-clamp to depress the piston 
into the caliper until it bottoms out 


5.22b Make sure the tabs on the spring 
clip are positioned correctly and the clip is 
fully seated on the inner pad 


PROTECTIVE PADS 


¢ 
OUTER SHOE 
AND LINING 


5.21 Installing the outer disc brake shoe 
with a'C-clamp 


the caliper. ; : 

19 If not already accomplished, using a C-clamp, retract the caliper 
piston completely into it’s bore until it bottoms out (see illustration). 
20 Clean the caliper support, caliper and pads (if they are being re- 
used) with brake system cleaner. Replace the pads if they measure 
less than the minimum thickness fisted in this Chapters Specifications. 
21 To install the early style outer pads, position the pad on the 
caliper and use your fingers to press the shoe flanges into place. If the 
shoe cannot be pressed into place by hand, use a C-clamp (see illus- 
tration). Be careful not to damage the lining with the clamp. To install 
later style outer pads, engage the retaining spring and press the pad in 
against the spring tension, then slide the pad up into the caliper and 
engage the torque buttons to the caliper retention notches. Warning : 
Failure to properly engage torque buttons solidly in the notches may 
result in loss of braking function. 

22 To install the inner pad, Install the anti-rattle clip to the pad and 
install the pad/clip onto the spindle anchor plate (see illustrations). If 
the old pads are being reinstalled, make sure they’re in their original 
position. Warning: Verify that the pad linings are facing the correct way 
(against the rotor). 


Pad replacement dual-piston calipers) 

Refer to illustration 5.24 

23 Remove the Jarge anti-rattle spring and both pads from the 
caliper. 

24 If not already accomplished, using a C-clamp and old pad, retract 


5.22c Compress the anti-rattle clip and 
slide the upper end of the inner pad 
into position 
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5.24 Bottoming the caliper pistons in the cylinder bores 
(heavy duty) 


WHEEL SpiInoLE 4 SCREWDRIVER 


ASSEMBLY 


5.31 Using a screwdriver to hold the 
caliper in place during installation of key 
and spring 


the caliper pistons completely into their bores until they bottom out 
(see illustration). 

25 Clean the caliper support, caliper and pads (if they are being re- 
used) with brake cleaning solvent. Replace the pads if they measure 
less than the minimum thickness listed in this Chapter’s Specifications. 
26 Install the pads into the caliper and install the anti-rattle spring. 
Note: The notches on the ends of the pads should interface with the 
caliper only one way, but verify that the pad lining is facing the correct 
way (against the rotor) just to be sure. 


Installation 


Early model “key” retainer type (single 

and dual-piston 

Refer to illustration 5.28, 5.31 and 5.32 

27 \f removed for resurfacing, install the rotor and hub assembly and 
adjust the wheel bearings (refer to Section 7). 

28 Lubricate the caliper to spindle sliding (contact) surfaces with 
caliper grease (Ford no. D7AZ-19590-A) or equivalent (see illustration). 
29 Detach the caliper from its supporting wire and position it against 
the spindle with the lower beveled edge on top of the rear caliper sup- 
port. Make sure the pads and clips remain in their correct position. 

30 Carefully slide the caliper over the rotor with a pivoting motion un- 
til the caliper upper beveled edge can be pushed over and engage the 
forward caliper support. 

31 Use a large screwdriver or similar tool to hold the caliper over the 
upper caliper support spring and against the anchor plate (see illus- 
tration). 

32 Carefully install the caliper retaining key and spring. Remove the 


5.32 Installing the caliper support spring 
and key 


5.28 Prior to installing the caliper, lightly lubricate the V-grooves 
where the caliper slides into the anchor plate with 
disc brake caliper grease 


CALIPER 
SUPPORT 
SPRING 


CALIPER 
SUPPORT 
KEY 


5.37a Place the caliper and outer pad 
assembly over disc and inner pad, then 
drive the caliper pins into their grooves 


screwdriver and carefully tap the caliper key into its correct position 
(see illustration). 

33 Install the caliper key retaining screw and tighten it to the torque 
listed in this Chapter’s Specifications. 


Late model “pin rail slider” retainer type 

(single and dual-piston) 

Refer to illustration 5.37a and 5.37b 

34 If removed for resurfacing, install the rotor and hub assembly and 
adjust the wheel bearings (see Section 7). 

35 Lubricate the caliper pin grooves in both caliper and spindle 
with caliper grease (Ford no. D7AZ-19590-A) or equivalent (see 
illustration 5.28). 

36 Detach the caliper from its supporting wire and slide the caliper 
over the rotor and align the caliper pin grooves. Make sure the pads 
and clips remain in their correct position. 

37 Position the upper caliper pin with the retention tabs oriented ad- 
jacent to the spindle groove side and tap the pin through the groove 
until the outer retention tabs contact the spindle face (see illustration). 
Verify that both inner and outer pin tabs are clear of the groove, have 
sprung out and are free to catch the spindle faces (not the face of the 
caliper) (see illustration). Repeat the procedure for the lower caliper 
pin. Caution: Failure to properly orient the caliper pin retention tabs 
can result in a potentially hazardous condition. 


All models 


38 Install the wheel and lug nuts. 
39 Lower the vehicle to the ground and tighten the lug nuts to the 
torque listed in the Chapter 1 Specifications. 
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SPINOLE 


5.37b When both pins have been 
installed, check to be sure the pin 
tabs on each side of the spindle 
flank are exposed 


40 Press the brake pedal several times before attempting to drive it. 
It will take several strokes of the brakes to bring the pads into contact 
with the rotor. If the brake hose was not disconnected, bleeding will 
not be necessary. 

41 Check the master cylinder fluid level. Test drive the vehicle and 
make the first several stops gentle ones to seat the brake pads. 


6 Disc brake caliper - overhaul 


Refer to illustrations 6.5, 6.7a, 6.7b, 6.8, 6.11, 6.12, 6.13a, 6.13b and 
6.13¢c 

Warning: The dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. An approved filtering mask should be worn 
when working on the brakes. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner only! When servicing the disc brakes, use only high-quality, na- 
tionally recognized brand-name parts. 

Note: /f an overhaul is indicated, explore all options before beginning 
the job. New and rebuilt calipers are available on an exchange basis, 
which makes the job quite easy. If it is decided to rebuild the calipers, 
make sure a rebuild kit is available before proceeding. Always rebuild 
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6.7b Components of a typical heavy-duty brake caliper - 
exploded view 


6.5 With caliper padded to catch the 
piston, use compressed air to force the 
piston out of its bore - make sure your 

hands or fingers are not between the 
caliper and piston 
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6.7a Components of a typical light-duty brake 
caliper - exploded view 


the calipers in pairs, never rebuild just one of them. 

1 A leaking caliper seal is usually indicated when the level in the 
master cylinder drops excessively. Brake fluid may be found running 
down the inside of one wheel, or you may notice that a pool of fluid 
forms alongside a wheel. 

2 Refer to Section 5 and remove the caliper and brake pads. 

3 Unscrew the caliper from the flexible hose and plug the hose to 
prevent fluid loss or contamination. 

4 Clean the exterior of the caliper with brake system cleaner. 

5 Position a wood block or several shop rags in the caliper as a 
cushion, then using compressed air at the fluid port, carefully apply air 
pressure to eject the piston(s) (see illustration).Warning: Wear eye 
protection! ~ i 

6 __ If the piston(s) has seized in the bore, carefully tap around the pis- 
ton while applying air pressure. Warning: The piston will come out with 
force - make sure your hands and fingers are not between the caliper 
and piston. 

7 Remove the rubber dust boot from the caliper assembly (see il- 
lustrations). Repeat the process for the second piston on dual-piston 
calipers. 

8 Carefully remove the rubber piston seal from the cylinder bore 
with a soft wood or plastic tool. Do not use a screwdriver as it could 
damage the bore (see illustration). Repeat process for the second 
piston on dual piston calipers. 

9 Thoroughly wash all parts in brake system cleaner. 

10 Inspect the piston and bore for signs of wear, score marks or 
other damage; if evident, a new caliper assembly will be necessary. 


6.8 The piston seal should be removed with a plastic or wooden 
tool to avoid damage to the bore and seal groove 
(a pencil will do the job) 
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6.11 Push the new seal into the groove 
with your fingers, then check to see that it 
isn’t twisted of kinked 


6.13b Use a C-clamp and a block of wood 
to bottom the piston in the caliper bore - 
make sure it goes in perfectly straight, 
as the caliper or piston may be 
damaged otherwise 


11 To reassemble, first lubricate a new piston seal with clean brake 
fluid and place the new piston seal into the caliper cylinder bore groove 
using a soft wood or plastic tool. The seal must not become twisted 
(see illustration). Repeat the process for the second piston on dual 
piston calipers. 

12 Install a new dust boot and ensure that the flange seats correctly 
in the outer groove of the caliper bore (see illustration). Repeat the 
process for the second piston on dual piston calipers. 

13 Coat the piston with clean brake fluid, stretch the lips of the dust 
boot over the bottom of the piston and carefully insert the piston into 
the bore (see illustration). Push the piston fully into the bore, then seat 
the lip of the boot into the groove in the piston (see illustrations). Re- 
peat the process for the second piston on dual-piston calipers. 

14 Reassembly is now complete and the unit is ready for installation 
on the vehicle as described in Section 5. 

15 After installing the caliper and pads in the vehicle, bleed the 
brakes as described in Section 11. 

16 Install the wheel(s) and lower the vehicle to the ground. Tighten 
the lug nuts to the torque listed in the Chapter 1 Specifications. Check 
the operation of the brakes carefully before returning the vehicle to 
normal service. 


7 Disc brake rotor - inspection 


Refer to illustrations 7.3a, 7.3b, 7.4a and 7.4b 


1 Remove the front caliper assembly (see Section 5). it’s not neces- 
sary to disconnect the brake hose. 


6.12 Install the dust boot in the upper 
groove in the caliper bore, making sure 
it’s completely seated 


6.13c Install the lip of the dust boot in the 
groove in the caliper piston 


ree 3a 


6.13a Insert the piston into the dust boot 
(not the bore) at an angle, then work the 
piston completely into the dust 
boot using a rotating motion 


7.3a Use a dial indicator to check disc 
runout - if the reading exceeds the 
maximum allowable runout limit, the disc 
will have to be resurfaced or replaced 


2 Inspect both sides of the rotor for deep scratches and scoring 
(over 0.015-inch deep) and signs of cracking or breakage. If any of 
these conditions exist, the rotor must be removed for refinishing at a 
shop equipped for this type of machining work, or replaced. Light 
scratches and shallow grooves are normal and are not always detri- 
mental to brake operation. !f any signs of wobble such as a pulsating 
pedal exist, measure the runout. ; 

3 Runout is measured with a dial indicator. These are available as 
rentals or they can be purchased. Attach the base of the indicator to a 
stable part of the suspension so that the indicator’s stylus touches the 
rotor surface approximately 1/2-inch from the rotor’s outer edge (see il- 
lustration). Starting with the indicator set at zero, slowly rotate the disc 
through one revolution. Note the high and low readings on the dial as 
the rotor revolves. The difference between the high and low readings is 
the total rotor runout. If the rotor exceeds the maximum specification 
for runout, it will have to be removed for machining or replacement. 
Note: Professionals recommend resurfacing of brake rotors regardless 
of runout or appearance to eliminate brake pulsation and other undesir- 


_able symptoms related to questionable rotors. At the very least, if you 


elect not to resurface, deglaze the rotor with sandpaper or emery cloth 
using a swirling motion to ensure a non-directional finish (see illustra- 
tion). 

4 The rotor must not be machined to a thickness less than the mini- 
mum refinish thickness dimension cast into the inner surface of the 
disk. Check the rotor thickness at several locations using a micrometer 
(see illustrations). 

5 For removal and installation of the rotor for resurfacing on 2WD 
vehicles, refer to Chapter 1. On 4WD vehicles with a two piece hub and 


Chapter9 Brakes 


9-13 


7.3b Using a swirling motion, remove the 
glaze from the disc surface with emery 
cloth or sandpaper 


8.9 Removing the master cylinder from 
the power booster - early model shown, 
later models similar 


rotor, simply slide the rotor off and on the hub assembly. On 4WD vehi- 
cles with an integral rotor and hub, refer to Chapter 8 for hub removal, 
installation and bearing adjustment. 

6 Install the brake caliper and brake pads (see Section 5). 

7. Install the wheel(s) and lug nuts, then lower the vehicle to the 
ground. Tighten the lug nuts to the torque listed in the Chapter 1 Spec- 
ifications. Check the operation of the brakes carefully before returning 
the vehicle to normal service. 


EE 


8 Master cylinder - removal, overhaul and installation 
a 
Refer to illustrations 8.9, 8.13a, 8.13b, 8.14, 8.16, 8.17, 8.19a and 
8.196 


Removal 

4 Disconnect the cable from the negative battery terminal. 

2 |f the vehicle is equipped with a power brake booster system, push 
the brake pedal down to expel the vacuum. 

3 If equipped with manual (not power) brakes, disconnect the wires 
from the brake light switch (located adjacent to the brake pedal) and 
remove the nut and shoulder bolt securing the master cylinder pushrod 
to the brake pedal. 

4 On later models, disconnect the fluid !evel indicator connector at 
the reservoir. 

5 Place newspapers, rags, etc. under the master cylinder to catch 
leaking brake fluid. Brake fluid will ruin paint. 

6 Using a suitable suction device, remove as much brake fluid from 
the reservoir as possible. Discard the fluid. 


ee. MARKING \ 


7.4a The minimum thickness limit is cast 
into the disc 


8.13a Use a Phillips screwdriver to push 
the primary piston into the bore, then 
remove the snap-ring 


MINIMUM THICKNESS 


<3 


7.4b Use a micrometer to measure the 
disc thickness at several points near 
the edge 


8.13b Remove the primary piston 
assembly from the cylinder 


7 Unscrew the brake lines from the primary and secondary outlets of 
the master cylinder. Plug the ends of the lines to prevent any dirt from 
entering. 

8 Remove the fasteners securing the master cylinder to the firewall 
or power booster. 

9 Pull the master cylinder forward and lift it up and out of the vehicle 
(see illustration). Caution: Do not allow fluid to contact any paint as it 
will damage it. 


Overhaul 

Note: /t should be noted that new and rebuilt master cylinders are 
commonly available for these vehicles. If one of these is purchased, 
skip to Step 23 for installation instructions. If it is decided to overhaul 
the original unit, obtain an overhaul kit, which will contain all necessary 
parts, and then proceed as follows. 

10 Clean the exterior of the master cylinder with brake system 
cleaner. 

41. Remove the reservoir cover or cap and pour any remaining brake 
fluid into a suitable container. 

42 Remove the secondary piston stop bolt from the bottom of the 
master cylinder body. 

13 Depress the primary piston and remove the snap-ring from the 
groove at the rear of the master cylinder bore (see illustration). Re- 
move the primary piston assembly (see illustration). Consult your 
overhaul kit instructions and determine which parts (if any) will need to 
be saved for later reassembly. Discard any replaced parts and rework 
the primary piston assembly per overhaul kit instructions, if required. 
Note: Some kits will include a complete primary piston assembly. 

44 Remove the secondary piston assembly by inverting the cylinder 
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8.14 Tap the master cylinder against a 
block of wood to dislodge the secondary 
piston assembly 


and tapping it against a wood block (see illustration). Consult your 
overhaul kit instructions and determine which parts (if any) will need to 
be saved for later reassembly. Discard any replaced parts and rework 
the secondary piston assembly per overhaul kit instructions, if required. 
Note: Some kits will include a complete secondary piston assembly. 

15 Donot remove the outlet line seats, outlet check valves and outlet 
check valve springs from the master cylinder body. 

16 Examine the bore of the cylinder carefully for signs of corrosion, 
scoring or damage. On early cast iron master cylinders, if imperfections 
are slight, a hone can be used to smooth the surface of the bore (see il- 
lustration). On later year aluminum alloy master cylinders, if imperfec- 
tions are noted the entire master cylinder body will require replacement. 
Warning: Do not attempt to hone aluminum master cylinders. 

17 On later models, if the plastic reservoir is damaged or if the grom- 
mets are leaking, pry the reservoir off the cylinder with a large screw- 
driver, remove and discard the grommets (see illustration). Lubricate 
new grommets with brake fluid and insert them into the master cylinder 
and press the reservoir into the grommets by hand. 

18 Thoroughly clean all parts with brake system cleaner. Ensure that 
the ports are clear. Warning: DO NOT use petroleum based solvents. 
19 Dip the new or overhauled secondary piston assembly into clean 
brake fluid and install it into the cylinder bore, spring first (see illustra- 
tions). Take care that the seals do not roll over. 
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8.19a Typical early mode! master cylinder - exploded view 


8.16 Early cast iron master cylinders can 
be honed to remove minor imperfections - 
Later year aluminum alloy cylindeis 
cannot be honed 


RESERVOIR 


8.17 If you must remove the fluid 
reservoir, gently pry it off witha ° 
screwdriver (later models only) 


20 Dip the new or overhauled primary piston assembly into clean 
brake fluid and install it into the cylinder bore, spring first. Take care 
that the seals do not roll over. 

21 Depress the primary piston and install the snap-ring. 

22 Push in the primary piston, then install and tighten the secondary 
piston stop screw. 


Installation 

23 Whenever the master cylinder is removed, the entire system must 
be bled. The time required to bleed the system can be reduced by first 
bench bleeding the master cylinder prior to installation as follows: 

a) Support the master cylinder in a vise, or other device, in such a 
manner as to allow fluid filling and piston stroking. Note: Do not 
clamp the cylinder in such a manner that the cylinder bore be- 
comes distorted. 

b) Locate two master cylinder outlet port plugs and place them con- 
veniently next to the master cylinder for use later in the procedure. 

c) Place a container and/or several rags under the master cylinder to 

: catch the expelled brake fluid. 

d) Fill the reservoir full of brake fluid. 

e) Place two fingers over the master cylinder outlet ports with slight 
pressure. 

f) Using a Phillips screwdriver, or other suitable tool, slowly stroke 
the primary piston in, until bottoming resistance is felt, while al- 
lowing fluid to escape past your fingers. Maintain finger pressure 
to seal the ports (to keep air from entering) and allow the pistons 
to return slowly back to the extended position. 
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8.19b Typical later model master cylinder - exploded view 


Chapter9 Brakes 


9-15 


BRAKE WARNING 
LAMP SWITCH 


BRAKE WARNING LAMP 
SWITCH PLUNGER IN 
FRONT INLET OFF POSITION 

REAR 


ede 
[ae Na 
CT Wiese 
Ld I yi 
am 7274 


FRONT 
OUTLET : 
VALVE PISTON IS 
CENTRALIZED. 
PRIMARY AND 
SECONDARY 
SYSTEM PRESSURES 
ARE EQUALIZED 


#” REAR 
OUTLET 


FRONT OUTLET 


BRAKE FLUID 


BRAKE WARNING 
LAMP SWITCH 


BRAKE WARNING LAMP 
SWITCH PLUNGER IN THE 


FRONT INLET ON POSITION 


FRONT 


{=} 
OUTLET NI 


:N 
VN SEEN 
TUT ae 


PRESSURE 
SIDE 
SIDE 


VALVE PISTON HAS MOVED 
a TO LOW PRESSURE AREA, 

WARNING LAMP SWITCH PLUNGER !S DEPRESSED, 
LIGHTING THE BRAKE WARNING LAMP 


9.1 Operating details of the pressure differential valve - early models only 


g) Stroke the piston several more times using the above procedure 
to ensure all air is expelled. Note: Make sure the fluid level does 
not go below the minimum level. 

h) After the final stroke, quickly place the outlet port plugs into the 
master cylinder while trying to minimize fluid loss. 

24 If equipped with a power brake booster system, check the 
pushrod-to-mounting-face distance. It may be necessary to turn the 
adjusting screw to achieve the correct dimension (see Section 12). 

25 Installation of the master cylinder is the reverse of the removal pro- 
cedure. After the cylinder is installed, bleed the hydraulic system as 
described in Section 11. 


9 Brake pressure differential valve (early models) - resetting 
and replacement 


Refer to illustration 9.1 


Resetting 

1 lf the light for the brake warning system comes on, a leak or prob- 
lem has been detected by the pressure differential valve causing the 
valve piston to shift from it’s centered position (see illustration). This 
shift causes the brake warning light circuit to be completed and the light 
to glow (see illustration). Once the leak or problem has been repaired 
or if the hydraulic system has been opened up for brake cylinder over- 
haul or a similar repair, the pressure differential valve must be centered. 
Once the valve is centered, the brake light on the dash will go out. 

2  To-center the valve, first fill the master cylinder reservoir and 
make sure the hydraulic system has been bled (see Section 11). 

3 _ Block the wheels from rolling while the parking brake is released. 
4 Turn the ignition switch to On or Accessory and release the park- 
ing brake. The warning light should be on at this point if the valve is not 
centered. 

5 Place rags under the master cylinder outlet lines to catch bleed 
brake fluid. 

6 Crack open one of the outlet lines of the master cylinder (usually the 
line opposite of the failed or repaired circuit) using a flare-nut wrench. 

7 Have the person assisting you sit in the driver’s seat of the vehicle 
and have the assistant push the brake pedal down slowly while watch- 
ing the warning light. As the pedal is pushed, the pressure differential 
within the valve created by cracking the one line should force the valve 
to it’s centered position and the light should go out. Note: /mmediately 
stop pushing the pedal and hold it as soon as the light goes out or you 
may force the piston to shift to the opposite side of the valve and the 
process will have to be repeated on the other outlet line. Do not release 
the brake pedal at this point. 

8 Once the light has gone out, tighten the outlet line fitting securely 
and have your assistant release the brake pedal only after you have 
closed the valve tightly. 


9 If this first process fails to center the valve, try the same proce- 
dure on the other outlet line. 

10 Check the brake pedal for firmness and correct operation. 

11 Replenish the brake fluid as required. 


Replacement 

12 Ifthe pressure differential valve has been determined to be defec- 
tive or if it is leaking, it must be replaced. It is a non-serviceable unit 
and no repair operations are possible. 

13 Disconnect the brake warning light connector from the warning 
light switch. 

14 Disconnect the front inlet and rear outlet pipe unions from the 
valve assembly. Plug the ends of the lines to prevent loss of brake fluid 
and the entry of dirt. 

15 Remove the bolts and nuts securing the valve assembly to the 
chassis member. 

16 Remove the valve assembly and bracket, taking care not to allow 
any brake fluid to contact the paint as it will damage it. 

17 Installation is the reverse of removal. 

18 Bleed the system after the replacement valve has been installed. 
19 Center the valve as described in Steps 1 through 11 above. 
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40 Brake hoses and lines - inspection and replacement 


Inspection 

1. Brake hoses and lines should be inspected when recommended in 
the maintenance schedule. See Chapter 1 for inspection intervals and 
procedures. 


Replacement 


Front brake hose 

2 _Using a flare-nut wrench and a back-up wrench, disconnect the 
brake line from the hose fitting, being careful not to bend the frame 
bracket or brake line. 

3 Use a pair of pliers to remove the U-clip from the female fitting at 
the bracket, then detach the hose from the bracket. 

4 Unscrew the brake hose from the caliper. 

5 To install the hose, first thread it into the caliper, tightening it se- 
curely. 

6 Without twisting the hose, install the female fitting in the hose 
bracket. It will fit the bracket in only one position. 

7 Install the U-clip retaining the female fitting to the frame bracket. 
8 Using a flare-nut wrench and a back-up wrench, attach the brake 
line to the hose fitting. 

9 When the brake hose installation is complete, there should be no 
kinks in the hose. Make sure the hose doesn’t contact any part of the 
suspension. Check this by turning the wheels to the extreme left and 
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11.4 When bleeding the brakes, one end of the hose is connected 
to the bleeder valve at the caliper or wheel cylinder and the 
other end submerged in brake fluid - air bubbles will be 
seen in the container which must be expelled before 
moving to the next wheel 


right positions. If the hose makes contact, remove it and correct the in- 
stallation as necessary. Bleed the system (see Section 11). 


Rear brake hose 


10 Using a flare-nut wrench and a back-up wrench, disconnect the 
hose at the frame bracket, being careful not to bend the bracket or 
steel lines. Plug the line to prevent fluid loss and contamination. 

11. Remove the U-clip with a pair of pliers and separate the female 
fitting from the bracket. 

12 Disconnect the two hydraulic lines at the junction block, then un- 
bolt and remove the hose. ; 

13 Bolt the junction block to the axle housing and connect the lines, 
tightening them securely. Without twisting the hose, install the female 
end of the hose in the frame bracket. 

14 Install the U-clips retaining the female end to the bracket. 

15 Using a flare-nut wrench and a back-up wrench, attach the steel 
line fittings to the female fittings. Again, be careful not to bend the 
bracket or steel jine. 

16 Make sure the hose installation did not loosen the frame bracket. 
Tighten the bracket if necessary. 

17 Fill the master cylinder reservoir and bleed the system (see Sec- 
tion 11). 


Metal brake lines 


18 When replacing brake lines be sure to use the correct parts. Don’t 
use copper tubing for any brake system components. Purchase steel 
brake lines from a dealer or auto parts store. 

19 Prefabricated brake line, with the tube ends already flared and fit- 
tings installed, are available at auto parts stores and dealers. These 
lines will have to be bent to the proper shapes. Use the proper tubing 
bending tools, follow the manufactures instructions and be sure you do 
not kink the line. 

20 When installing the new line make sure it’s securely supported in 
the brackets and has plenty of clearance from moving or hot compo- 
nents. 

21 After installation, check the master cylinder fluid level and add 
fluid as necessary. Bleed the brake system (see Section 11) and test 
the brakes carefully before driving the vehicle in traffic. 


11 Brake hydraulic system - bleeding 


Refer to illustrations 11.4 and 11.9 
Warning: Wear eye protection when bleeding the brake system. If the 
fluid comes into contact with your eyes, immediately rinse them with 
water and seek medical attention. 
Note: When any part of the brake hydraulic system has been removed 
or disconnected for repair or servicing, the system must be bled to 


METERING VALVE BLEEDER 


COMPRESS TOOL AND POSITION ONTO 
VALVE. RELEASE TO ALLOW SPRING 
ACTION TO FORCE BLEEDER ROD OUT. 


11.9 Installation of a pressure bieeding tool to maintain bleeder | 
rod in the out position during the bleeding procedure 
(all early models except F350) 


purge it of any air which may have entered. It will probably be neces- 
sary to bleed both front and rear circuits if air has entered the system 
due to low fluid level or replacement of the master cylinder. Only the af- 
fected circuit will need be bleed if air has entered at only that particular 
wheel cylinder, caliper or brake line. 

1 ‘The system may be bled with either a pressure bleeder or manu- 
ally, utilizing two people. Follow the instructions of the pressure 
bleeder manufacturer if you are using that system. If the entire system 
must be bled, begin with the rear circuit first. The manual bleeding pro- 
cedure is as follows: 

2 Fill the master cylinder with fluid to within 1/4 inch of the top of the 
reservoirs (cast-iron reservoir) or to the MAX mark (plastic reservoirs). 
Keep the cylinders filled during the bleeding process. Cover the cylin- 
der with a lint-free shop towel to prevent brake fluid from splashing on 
the painted surfaces. 

3 It may be necessary to raise the vehicle to gain access to the 
bleeder screws located at each wheel cylinder or caliper. If this is nec- 
essary, Support it securely before attempting this procedure. 


Rear circuit bleeding 


4 Start with the wheel cylinder farthest from the master cylinder (right 
rear). Wipe the bleeder screw clean and install a tight-fitting section of 
rubber tubing over the fitting. The other end of the tubing should be 
placed into a container of new brake fluid. (Glass jars work well for this 
as they allow the person operating the bleeder to see any air bubbles 
coming from the hose) (see illustration). 

5 Have the person assisting you sit in the driver’s seat of the vehicle. 
Open the bleeder screw using a box-end or flare nut wrench and have 
the assistant push the brake pedal down, Once the pedal reaches the 
bottom of its travel, have him hold the pedal down while you close the 
bleeder valve. Have him release the brake pedal only after you have 
closed the valve tightly. Continue this sequence until only brake fluid 
and no air bubbles are being pushed from the hose into the container. 
It may be necessary to stop and fill the master cylinder reservoir from 
time to time as it must not be allowed to run dry. 

6 Repeat this process at the next farthest brake cylinder from the 
master cylinder (left rear). ; 

7 On vehicles equipped with anti-lock rear brakes using the RABS | 
or Il system, bleed the RABS valve at the valve itself using the same 
procedure as the rear brake cylinders. If necessary, continue to the 
front calipers. 

8 If the front circuit does not require bleeding, ‘feel’ the brake pedai 
at this time. It should be firm with no sponginess. Top off the master 
cylinder for the last time and replace the lid. 


Front circuit bleeding 


9 On early models with a differential pressure valve, a bleeder pin 
located on the pressure differential valve must be released to allow 
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12.10 Checking the position of the booster reaction disc 


CU 


0.980-0.995 INCH 


2445/16 INCH | 


GAUGE BLOCK 


12.12 Dimensions of the pushrod-to-booster mounting 
face measurement 


fluid to run to the front calipers (see illustration). On all early vehicles 
except F350 models, the bleeder pin must be pulled out. Construct a 
tool like the one shown in the accompanying illustration, or use vise 
grips to maintain the pin out during the bleeding procedure. On early 
F350 vehicles, the bleeder pin must be pushed in. Caution: When the 
bleeding procedure is complete, be sure to restore the pin to its origi- 
nal position. 

10 Working the right front caliper first, bleed the circuit using the pro- 
cedure outlined in operation 5 this section. 

11 Repeat this process at the left front caliper. 

12 At this time, the ‘feel’ at the brake pedal should be firm with no 
sponginess. Top off the master cylinder for the last time and replace 
the lid. 

13 Once you have ascertained that the brake hydraulic system is free 
of air, release the differential valve bleeder pin (if equipped) and lower 
the vehicle to the ground. 

14 If the brake warning light is on, verify that the parking brake is fully 
released. If the {ight is still on, center the differential valve as described 
in Section 9 (early models only) or check the low brake fluid indicator 
switch in the master cylinder reservoir (later models). 

15 Check the brake pedal once again for feel before road testing the 
vehicle. Make the first few brake applications at low speeds to make 
certain the system is working properly and all valves and connections 
are tight. 


em 


42 Power brake booster unit - removal, installation and 
adjustment 
ne 
Refer to illustrations 12.10 and 12.12 
1 The power brake booster unit requires no special maintenance apart 
from periodic inspection of the vacuum hose and the case. Dismantling 
of the power unit requires special tools and is not ordinarily performed. If 
a problem develops, install a new or factory rebuilt unit. 


Removal 

2 Remove the fasteners attaching the master cylinder to the booster 
and carefully pull the master cylinder forward until it clears the mount- 
ing studs. Don’t bend or kink the brake lines. 

3 Loosen the clamp and disconnect the vacuum hose where it at- 
taches to the check valve on the power brake booster. Detach the 
hose from the booster. 

4 From inside the passenger compartment, disconnect the electrical 
connector from the brake light switch. 

5 Also from the passenger compartment, disconnect the retaining 
pin, then slide the brake light switch, booster pushrod, spacers and 
bushings off the brake pedal arm. 

6 Also from this location, remove the bolts securing the booster to 


the firewall. 


7 Carefully lift the booster unit away from the firewall and out of the 
engine compartment. 


Installation 

8 Installation is the reverse of the removal Steps with the following 
additions: 

9 Check the pushrod length as described at the end of this section. 
410 Make sure the booster rubber reaction disc is properly installed if 
the master cylinder pushrod has been removed or accidentally pulled 
out (see illustration). A dislodged disc may cause excessive peda! 
travel and extreme operation sensitivity. The disc is black, compared to 
the silver colored valve plunger that will be exposed after the pushrod 
and front seal are removed. The booster is serviced as a unit and the 
entire unit must be replaced if the disc cannot be properly installed and 
aligned, or the disc cannot be located within the booster unit. - 

11 Carefully test the operation of the brakes before placing the vehi- 
cle in normal service. 


Adjustment 

12 Boosters feature an adjustable pushrod. They are matched to the 
booster at the factory and most likely will not require adjustment, but if 
a misadjusted pushrod is suspected, a gauge can be fabricated out of 
a piece of heavy-gauge sheet metal (see illustration). 

13 Some common symptoms caused by a misadjusted pushrod in- 
clude dragging brakes (if the pushrod is too long) or excessive brake 
pedal travel accompanied by a groaning sound from the brake booster 
(if the pushrod is too short). 

14 Tocheck the pushrod length, unbolt the master cylinder from the 
booster and position it to one side. It isn’t necessary to disconnect the 
hydraulic lines, but be careful not to bend them. 

45. Block the front wheels, apply the parking brake and place the 
transmission in Park (automatic) or Neutral (manual). 

16 Start the engine and place the pushrod gauge against the end of 


the pushrod (see illustration 12.12). The rod should touch the end of «= 


the notch in the gauge. If not, adjust the rod by turning the adjusting 
screw in or out to obtain the correct length. 

17 When adjustment is complete, reinstall the master cylinder and 
check for proper operation before driving the vehicle in traffic. 


a 


43 Anti-lock brakes - general information 


ee ESnst nS 


Two types of anti-lock brake systems are pertinent to this manual. 
When originally available, F-series vehicles and Broncos utilized a rear 
wheel only anti-lock system (RABS |). In 1993, all F-series vehicles in- 
corporated a slightly improved rear wheel only anti-lock system (RABS 
il) and Broncos converted to a completely new all (four) wheel anti-lock 
brake system (ABS). 

The RAB system is composed of the RAB computer module, Hy- 
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14.10a Location of RABS II test connector next to the RABS II 
module, behind the glove box 


draulic Contro! Valve (HCV), rear axle speed sensor and test connector, 
RAB system failure warning light and the diagnostic test connector. 
When the brake pedal is applied, the RABS module senses the drop in 
rear wheel speed via the speed sensor located in the rear differential. If 
the rate of deceleration is too great, indicating that wheel lockup is going 
to occur, the RABS module activates the electro-hydraulic valve (HCV) 
causing the isolation valve to close. With the isolation valve closed, the 
rear wheel cylinders are isolated from the master cylinder and the rear 
brake pressure cannot increase. !f the rate of deceleration is still too 
great, the RABS module will energize the dump solenoid with a series of 
rapid pulses to bleed off rear wheel cylinder fluid into an accumulator 
built into the RABS HCV. This will reduce the rear wheel cylinder pres- 
sure and allow the rear wheels to spin back up to vehicle speed. 

The ABS system is composed of the Electronic Control Unit (ECU), 
Hydraulic Control Unit (HCU), rear axle speed sensor, front wheel speed 
sensors and deceleration sensor. When the brakes are applied, fluid is 
forced from the master cylinder outlet ports to the Hydraulic Control Unit 
(HCV) inlet ports. This pressure is transmitted through three normally 
open solenoid valves (two front and one rear) contained inside the HCU, 
then through the outlet ports of the HCU to the wheels. If the Electronic 
Control Unit (ECU) senses that a wheel is about to lock, based on wheel 
speed sensor data, it pulses the normally open solenoid valve closed for 
that circuit. This prevents any more fluid from entering that circuit. The 
ECU then looks at the sensor signal from the affected wheel again. If that 
wheel is still decelerating, it opens the normally closed solenoid valve for 
that circuit. This dumps any pressure that is trapped between the nor- 
mally open valve and the brake back to the reservoir. The deceleration 
sensor provides information on the rate (magnitude) of vehicle slowing 
affecting the signature of the pulses based on several preprogrammed 
“typical braking scenarios”. Once the affected wheel comes back up to 
speed, the ECU returns the valves to their normal condition allowing fluid 
flow to the affected brake. 

Both systems perform system tests during start-up and con- 
stantly during normal operation. All systems components and sensors 
plus fluid level are monitored for proper operation. If a concern is 
found, the system will be deactivated and the dash warning will be illu- 
minated. Depending on the system, the diagnostic trouble code (DTC) 
can be obtained under certain conditions allowing the technician to 
better troubleshoot anti-lock systems problems. 


14 Anti-lock brake systems diagnostic trouble codes - 
pre-check, obtaining and troubleshooting 


Refer to illustrations 14.10a, 14.10b, 14.20a, 14.20b, 14.20c, 14.21a, 
14.216 and 14.21¢ 

Note: Prior to troubleshooting any anti-lock brake systems problems, 
verify that the red BRAKE warning light system is operating properly. 
This includes low fluid level, parking brake applied condition and all as- 
sociated circuitry. Failures in these areas can cause false anti-lock 
warning light illumination and false codes. Failure to do a simple sys- 


14.10b Location of RABS | test connector next to the parking brake 


tem “Pre-Check” may result in incorrect diagnosis, wasted time, and 
improper (expensive) replacements of components. 

1 Most concerns wili cause the ABS warning light to stay illumi- 
nated. During this time, the appropriate failure code is registered in the 
systems memory until the ignition is turned off. On early RABS | sys- 
tems, any codes in memory will be lost when the ignition is turned off, 
therefore, any recovery of intermittent problem data must be done 
prior to turning the ignition off. RABS II and four wheel ABS systems 
will retain the diagnostic trouble code in memory (also referred to as 
Keep Alive Memory or KAM) making intermittent problem trou- 
bleshooting easier. On either system, any time the ignition is turned on 
a diagnostic trouble code (DTC) may be obtained if present in memory. 
Note: Some problems such as those associated with brake fluid level 
or loss of power to the module will cause the system to be deactivated 
and the YELLOW ABS light to be illuminated, but will not provide a di- 
agnostic flashout code. 


Pre-Check 


2 ‘If you are unsure which RABS system (I or I!) the vehicle is 
equipped with, gain access to the module (see Section 15), and verify 
the part number printed on the module. RABS II module part numbers 
begin with FSTF-2C018 or F3UF-2C018, all other RABS modules 
should be considered RABS I. 

3 If the vehicle is equipped with 4WD, verify that the vehicle is 
in 2WD. 

4 Block the front and back wheels to prevent the vehicle from mov- 
ing with the parking brake released. 

5 Release the parking brake and place the transmission in PARK 
(automatic) or NEUTRAL (manual). 

6 While watching the warning lights,.start the engine. The red 
BRAKE warning light should glow momentarily in the START position. 
7 When the key is allowed to spring back to the RUN position, the 
red BRAKE warning light should turn off. If it fails to turn off, service the 
red BRAKE warning light circuit prior to proceeding (see Chapter 12). 

8 The yellow ABS warning light should glow in the RUN position for 
approximately two seconds while it performs it’s self check and then 
turn off. If a systems failure is detected during the self check, the light 
should turn back on and a DTC can be retrieved from memory (RABS II 
and ABS systems may check out OK during this test but still have in- 
termittent failure codes in Keep Alive Memory). If the light fails to glow 
during self check or fails to turn off (at least momentarily if a problem is 
detected), service the yellow ABS warning light circuit prior to pro- 
ceeding. Note: A blinking yellow ABS light indicates loss of Keep Alive 
Memory power (RABS II only). 
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CODE/DESCRIPTION CHECK CONNECTOR EXPECTED ACTION 
PINS VALUE (if not within spec) 
2 Open Isolation Valve or Harness Harness 13(m) - 1(v) <10 ohms Service circuit 599 (open) 
Harness 3 (v) - GRD <1 ohm Service circuit 274 or 397 (open) 
Component . 1 (v)-3 (vy) <6 ohms Replace RABS Valve 
3 Open Dump Valve or Harness Harness 14(m) - 4(v) <10 ohms Service circuit 664 (open) 
Harness 8(m) - 4(v) <10 ohms Service circuit 664 (open) 
Harness 3(m) - GRD <1 ohm Service circuit 274 or 397 (open) 
Component 4(v) -3 (vy) <3 ohms Replace RABS Valve (HCV) 
4 Open or Shorted Valve Switch or Harness Harness 6(m) - 2 (v) <10 ohms Service circuit 535 (open) 
Harness 6(m) - GRD >12 ohms Service circuit 535 (short) 
Harness 3 (v) - GRD <1 ohm Service circuit 274 or 397 (open) 
Component 2 (vy) - GRD >10,000 ohms Replace RABS Valve (HCV) 
Component 2 v)-3(v) >10,000 ohms Replace RABS Valve (HCV) 
5 Excessive Dump Valve Pulses Harness 5(m) - GRD <1 Volt Repair 4X4 Indicator Switch or 
service circuit 210 (short) 
Code 6 tests See Code 6 tests 
Rear Brakes Service brakes as required 
Other Replace RABS Valve (HCV) 
6 Erratic Speed Sensor Signal or Harness Harness 10(m) - A (s) <10,000 ohms Service circuit 523 (open) 
Harness 3(m) - B (s) <10,000 ohms Service circuit 519 (open) 
Harness*1 10(m) - GRD >20,000 ohms Service circuit 523 (short) 
Harness" 3(m) - GRD >20,000 ohms Service circuit 519 (short) 
Component A (s) - B{s) 900-2500 ohm Replace sensor 
Metal shavings : Remove speed sensor and 
on sensor inspect/clean 
Damaged Remove speed sensor and 
inspect ring 
sensor ring teeth in axle assembly, replace 
if damaged. 
7 Shorted Isolatian Valve or Harness Harness*1 13(m) - GRD >20,000 ohms Service circuit 599 (short) 
Component 1 (vy) -3 (vy) > 3 ohms Replace RABS Valve (HCV) 
8 Shorted Dump Valve or Harness Harness*1 14(m) - GRD >20,000 ohms ’ Service circuit 664 (short) 
Harness*1 8(m) - GRD >20,000 ohms Service circuit 664 (short) 
; Component 4 (v) - 3 (v) > 1ohm Replace RABS Valve (HCV) 
9 Open Speed Sensor or Harness Harness 10(m) - A (s) <10,000 ohms Service circuit 523 (open) 
Harness 3(m) - B (s) <10,000 ohms Service circuit 519 (open) — 
Component A (s) - B(s) < 2,500 ohm Replace sensor 
10 Shorted Speed Sensor or Harness Harness*1 10(m) - GRD >20,000 ohms Service circuit 523 (open) 
Harness*1 3(m) - GRD >20,000 ohms Service circuit 519 (open) 
Component A(s) - B (s) > 900 ohms Replace sensor 
11 Brake Light Switch Always Closed Harness 11(m) - GRD ~>9 volts *2 Service circuit 511 (open/short) 
Harness 11(m) - GRD 0 volts *3 Service brake switch 
12 Low Brake Fluid Level Ck Fluid Fill Reservoir as required 
Ck FLI Switch Pin to Pin Open Replace Reservoir/Switch 
13 RABS Module Failure N/A Replace Module 
16 System Operating Correctly (RABS Il) N/A No Action, System OK 


*4 = Harness disconnected at component side 
*2 = Brake pedal applied (Brake lights on) 
*3 = Brake pedal off (Brake lights off) 


(m) = Harness connector at Module 


(s 


) 
) 


(v) = Harness connector at RABS Valve 


= Harness connector at Speed Sensor 


14.20a RABS system code descriptions and troubleshooting chart 


I I 


Obtaining codes 


RABS systems 

9 Verify the ignition switch is in the RUN position. Note: Engine 
does not need to be running. 

10 Locate the black RABS II diagnostic connector next to the RABS 
Il module, behind the glove box (see illustration). On RABS | systems, 
locate the module under the dash next to the brake pedal (see illustra- 
tion). The diagnostic connector has two mating halves (one of which 
has a black/orange wire connected to it). Disconnect the two halves. 
41. Attach one end of a jumper wire to the black with orange stripe 
wire side of the diagnostic connector. Momentarily ground the oppo- 
site end of the jumper wire by connecting it to a good chassis ground 
for 1-2 seconds. Grounding this wire should start the REAR ABS lamp 
flashing. Caution: Care must be taken to connect only the black/or- 
ange stripe wire to ground. Connecting the mating connector wire to 


ground will result in a blown fuse. fon 
12 The code consists of a number of short flashes and ends with a 9g 
long flash. Count the short flashes and include the following long flash 
in the count to obtain the code number. For example, three short 
flashes followed by one long flash indicates diagnostic trouble Code 4. 
The code will continue to repeat itself until the key is turned off. It is 
recommended that the code be verified by reading it several times. 

143 Reconnect the diagnostic connector mating halves. 


Four-wheel ABS system (1993 and later Bronco 


models only) 

14 Locate the test connector in the engine compartment on the left 
side fender apron next to the ECU module (see illustration 15.22). 

15 Install a jumper wire between pins E and B. 

16 Turn the ignition switch to RUN position and remove jumper after 
about five seconds. This should start the ABS lamp flashing. 
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14.20b RABS system electrical schematic and 
pin identifications 


SENSOR (DSS) 


REAR ANT-LOCK BRAKE (RABS Il) MODULE 


17 The code consists of a number of short flashes and ends with a 
long flash. Count the short flashes and include the following long flash 
in the count to obtain the code number. For example, three short 
flashes followed by one long flash indicates diagnostic trouble Code 4. 
18 The code will continue to repeat itself until the key is turned off. It 
is recommended that the code be verified by reading it several times. 
19 After code retrieval, turn ignition off and remove jumper. 


Troubleshooting 

Warning/Disclaimer: The following code description and troubleshoot- 
ing charts represent a streamlined version of the manufactures diagnos- 
tic procedure which has been tailored for the home mechanic with aver- 
age tools. By no means is this version as comprehensive or detailed as 
the manufacturer's. In addition, troubleshooting complicated electronic 
systems can be more of an art then a science as even the manufacture 
States in the event that no problems can be detected “after all diagnostic 
steps have been completed and wiring verified, Replace ECU”. There- 
fore, it is recommended that this procedure be used to better inform the 
owner and facilitate better communication between the owner and the 
dealer's service department. If you elect to replace expensive compo- 
nents based on this procedure, remember to ask if the component can 
be returned if the problem is not resolved, this may be a deciding factor. 
20 For RABS code description and troubleshooting chart, see illus- 
tration 14.20a, and for schematic and component pin identifications, 
(see illustration 14.20b and 14.20c). 

21 For ABS system (Bronco only) code descriptions and trou- 
bleshooting chart (see illustration 14.21a) and for schematics and 
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CODE/DESCRIPTION 


CHECK CONNECTOR PINS EXPECTED VALUE ACTION (if not within spec) 
11 ECU Fai 
ous ‘eee Operating Correct N/ sir 
17 Loss of Reference Volt: i 2 iis : pees Ry 
ice Voltage ria Voltage Batt Posts 12 Volts Service Battery/Charge System 
larness 1(E) - GRD <1 ohm Service Module Harness GRD circuit 
oe, 14(E) - GRD <1 ohm Service Module Harness GRD circuit 
ie 20(E) - GRD > 8 Volts Service circut 601 (open/short) or Fuse 
Aiycasead 601(R) - GRD > 8 Volts Service circut 601 (open/short) or Fuse 
isla 537(R) - GRD > 8 Volts Service circuit 537 (open/short) or Fuse 
Hh 5 17(E) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
arness*4 19(E) - GRD > 8 Volts Service circuit 599 (open/short) or MainRelay 
; Other N/A Replace ECU 
oe ee Shorted Harness'4 1(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
‘ Harness*4 Av) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Hamess: 40(E) - 7(v) <1 ohm Service circuit 495 (open) 
Harness*1 40(E) - GRD >20,000 ohms Service circuit 495 (short) 
Component 1(v) - 7(v) 5 to 8 ohms Replace HCU 
Component A(v) - 7(v) 5 to 8 ohms Replace HCU 
Component 7(v) - GRD >20,000 ohms Replace HCU 
23 Dump Valve Open or Shorted Harness" 1(v) - GRD > 8 Volts Servee circuit 532 (open/short) or Main Relay 
Left Front Wheel Harness*4 4(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Harness 26(E) - 6(v) <1ohm Service circuit 496 (open) 
Harness*1 26(E) - GRD >20,000 ohms Service circuit 496 (short) 
Component 1(v) - 6(v) 3 to 6 ohms Replace HCU 
Component A(v) ~ 6(v) 3 to 6 ohms Replace HCU 
Component 6(v) - GRD >20,000 ohms Replace HCU 
24 Isolation Vaive Open or Shorted Harness*4 1(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Right Front Wheel Harness*4 4(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Harness 84(E) - 5(v) <1ohm Service circuit 497 (open) 
Harness*1 34(E) - GRD >20,000 ohms Service circuit 497 (short) 
Component A(v) - 5(v) 5 to 8 ohms Replace HCU 
' Component 4{v) ~ 5{v) 5 to 8 ohms Replace HCU 
Component 5(v) - GRD >20,000 ohms Replace HCU 
25 Dump Valve Open or Shorted Harness"4 1(v) - GRD > 8 Volts Servee circuit 532 (open/short) or Main Relay 
Right Front Wheel Harness"4 4(v) - GRD > 8 Volts Servee circuit 532 (open/short) or Main Relay 
Harness 15(E) - 8(v) <1ohm Service circuit 498 (open) 
Harness"1 45(E) - GRD >20,000 ohms. Service circuit 498 (short) 
Component 1{v) - B(v) 3 to 6 ohms Replace HCU 
Component 4{v) - 8(v) 3 to 6 ohms Replace HCU 
Component 8(v) - GRD >20,000 ohms Replace HCU 
26 Isolation Valve Open or Shorted Harness*4 1(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Rear Wheels Harness*4 4(v) - GRD > 8 Volts Servee circuit 532 (open/short) or Main Relay 
Harness 33(E) - 3(v) “<1 ohm Service circuit 499 (open) 
° Harness*1 33(E) - GRD >20,000 ohms Service circuit 499 (short) 
Component A(v) - 3(v) 5 to 8 ohms Replace HCU 
Component A(v) ~ 3(v) 5 to 8 ohms Replace HCU 
Component 3(v) - GRD >20,000 ohms Replace HCU 
27 Dump Valve Open or Shorted Harness*4 4(v) - GRD > 8 Volts Servce circuit 532 (open/short) or Main Relay 
Rear Wheels Harness*4 4(v) - GRD > 8 Volts Servee circuit 532 (open/short) or Main Relay 
Harness 27(B - 2(v) <1ohm Service circuit 510 (open) 
Harness*1 27(6) - GRD >20,000 ohms Service circuit 510 (short) 
Component A(v) - 2(v) 3 to 6 ohms Replace HCU 
Component 4{v) - 2(v) 3 to 6 ohms Replace HCU 
Component 2(v) - GRD >20,000 ohms Replace HCU 
31, 35, 41 or 55 Speed Sensor Open Harness 24(E) - 521(S) <1ohm Service circuit 521 (open) 
or Shorted - Left Front Wheel Harness 25(E) - 522(S) <1ohm Service circuit 522 (open) 
Harness"1 24(6) - GRD >20,000 ohms Service circult 521 (short) 
Harness*1 25(E) - GRD >20,000 ohms Service circuit 522 (short) 
Component 521(S)-522(S) 800 to1400 ohms Replace Sensor 
Component 521(S) - GRD >20,000 ohms Replace Sensor 
82, 36, 42 or 56 Speed Sensor Open Harness 36(E) - 514(S) <1ohm Service circuit 514 (open) 
or Shorted - Right Front Wheel Harness 23(E) - 516(S) <1ohm Service circuit 516 (open) 
Harness*1 36(E) - GRD >20,000 ohms Service circuit 514 (short) 
Harness*1 23(E) - GRD >20,000 ohms Service circuit 516 (short) 
Component 514(S)-516(S) 800 to1400 ohms Replace Sensor 
. Component 514(S) - GRD >20,000 ohms Replace Sensor 
33, 37, 43 or 57 Speed Sensor Open Harness 22(E) - 518(S) <1 ohm Service circuit 518 (open) 
or Shorted - Rear Wheels Harness 21(E) - 519(S) <iohm Service circuit 519 (open) 
Harness*1 22(E) - GRD >20,000 ohms Service circuit 518 (short) 
Harness*1 21(E) - GRD >20,000 ohms Service circuit 519 (short) 
Component 518(S)-519(S) 300 to1550 ohms Replace Sensor 
Component 518(S) - GRD >20,000 ohms Replace Sensor 
51, 52 or 53 Dump Valve Hydraulic N/A See Dealer 
Malfunction or Sensor Disturbance 
63 Fluid Return Pump (does not run) Harness and Component*4 Jump 534(RP)- 533(RP) Motor Runs Perform following tests, If no faults found, Replace HCU 
. Harness*4 601(R) - GRD > 8 Volts Service circuit 601 (open/short) or Fuse 
Harness 537(R) - GRD > 8 Volts Service circuit 537 (open/short) or Fuse 
Harness 534(RP)-GRD > 8 Volts Service circuit 534 (open/shorted) or Fuse 
Harness 599(R) - 19(E) <1 ohm Service circuit 599 (open) 
Component"4 532(R) - GRD*S > 8 Volts Replace Main Relay 
Component*4 539(RP)-GRD*5S > 8 Volts Replace Pump Relay 
Harness 539(RP)-29(E) <1 ohm Service circuit 539 (open) 
Harness 533(RP) - 4(P) <1ohm Service circuit 533 (open) 
Harness*1 533(RP) - GRD >20,000 ohms Service circuit 533 (short) 
Harness 1(P) - GRD <1ohm Service Harness Ground 
Component 2(P) - 3(P) 5 to 40 ohms Replace HCU 
65 Accelerometer Sensor Shorted or Harness 82(E) - 836(A) <1ohm Service circuit 836 (open) 
Open Harness 31(E) - 887(A) <1 ohm Service circuit 887 (open) 
Harness 30(E) - 886(A) <t ohm Service circuit 886 (open) 
Harness 32(E) - 836(A) >20,000 ohms Service circuit 836 (short) 
Harness 314(E) - 887(A) >20,000 ohms ° Service circuit 887 (short) 
Harness 30(E) - 886(A) >20,000 ohms Service circuit 886 (short) 
Component 836(A) - 886(A) > 5 ohms Replace Accelerometer 
Component 836(A) - 887(A) > 5 ohms Replace Accelerometer 
67 Fluid Retum Pump (runs ail the time) Harness 539(RP)-GRD >20,000 ohms Service circuit 539 (short) 
Other N/A Replace Pump Relay 


{m) = Harness connector at Module 


(R) = Harness connector at Relay Box (Main Relay) 


*4 = Harness disconnected at component side 

*2 = Brake pedal applied (Brake lights on) ; 
*3 = Brake pedal off (Brake lights off) 

*4 = Key in RUN position 

*5 = Relay must be installed during measurement 


(RP) = Harness connector at Relay Box (Pump Relay) 
(P) = Harness connector at HCU Pump Motor 
(A) = Harness connector at Accelerometer 


{v) = Harness connector at RABS Valve 
(s) = Harness connector at Speed Sensor 
(E) = Harness connector at ECU 


14.21a ABS system code descriptions and troubleshooting chart 


___ Si ll 
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HOT AT ALL TIMES 


HOT AT ALL TIMES 


Ry Fuse 
P =] PANEL 


HOT IN START AND RUN 


pm eneaneney, 
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INTEGRAL 
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ACCELERATION 532 HOV 9 497 Ww 
SWITCH 


SENSOR 


HYORAULIC ow 
511 LG contro. @ 
UNIT (HCU) & D 


component pin identifications (see illustrations 14.21b and 14.21c) 
22 Follow the procedure in order from top to bottom, making note of 
the following: 

a) Harness continuity checks are always done at connectors at both 
ends of the harness (not component harness connector) unless 
specified otherwise. 

b) Component checks are done at the component connector unless 
specified otherwise. 

c) Note *X (X represents a number) callouts for specific set-up or 
test information. 

e) Make sure all connections are tight and clean and fuses intact 
prior to troubleshooting as most problems are as a result of these 
simple causes. 

f) <=less than, > = greater than. 


15 Anti-lock brake components - removal! and installation 


Refer to illustrations 15.2a, 15.2b, 15.7, 15.16, 15.22 and 15.43 


RABS I and Il 
RABS Modules 


1 Disconnect the cable from the negative battery terminal. 

2 On RABS | systems, locate the module in the cab to the right of 
the brake pedal and under the upper dash panel (see illustration). On 
RABS II systems, locate the module in the cab directly behind the 
glove box (see illustration). 

3 Disconnect the wiring harness from the module by depressing the 
plastic tab on the connector and pulling the connector off. 

4 Remove the two screws that retain the module to the dash and 
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14.21c ABS component connector pin identifications 


DIODE/RESISTOR 
ELEMENT 


WIRING 
HARNESS 


MODULE 


15.2a The RABS | module is located to the right of the brake 
pedal under the dash panel - to remove.the module, 
simply disconnect harness connector and remove the two screws 


INSTRUMENT 
PANEL 


| WIRING 
ASSEMBLY 


15.2b The RABS II module is located under the glove compartment - to 
remove the module, simply disconnect the electrical connector and 


remove the two screws 


HOLD DOWN 
BOLT 


SENSOR 


@ 
a 


AXLE 
HOUSING 


15.16 The speed sensor mounts on the rear axle housing 
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FRONT OF VEHICLE 


RABS I! 
VALVE 


TUBE 


15.7 To remove the HCV assembly, disconnect the inlet 
and outlet brake lines and remove the fastening hardware 
attaching it to the left side frame rail 


remove the module. 

5 _ Installation is the reverse of removal. 

6 Perform a systems self-check and verify that the warning light is 
indicating proper operation of the system. 


RABS Hydraulic Control Valve (HCV) 

7 Locate the RABS Valve on the left frame rail just behind the cross- 

member (see illustration). 

8 Disconnect the inlet and outlet brake lines and plug the lines to 
_ prevent excess fluid loss and line contamination. 

9 Disconnect the wiring harness. 

10 Remove the three nuts (or screws on some models) retaining the 

valve to the frame rail and remove the valve. 

41. Installation is the reverse of removal. Tighten the fasteners to the 

torque listed in this Chapter’s Specifications. 

42 Bleed the hydraulic system (see Section 1). 

43 Perform a systems self check and verify that the warning light is 

indicating proper operation of the system. 


RABS Speed Sensor 

44 Locate the sensor in the upper part of the rear differential hous- 
ing. 

15 Disconnect the sensor electrical connector. 

46 Remove the sensor hold-down bolt and remove the sensor from 


the axle housing (see illustration). 

17. If the sensor is to be reinstalled, inspect and clean the magnetized 
sensor pole piece and inspect the O-ring. Replace the defective parts, 
if required. 

18 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapter’s Specifications. 

19 Perform a systems self-check and verify that the warning light is 
indicating proper operation of the system. 


RABS Speed Sensor Ring © 

20 The sensor ring is part or the rear axle ring gear assembly and re- 
quires complete disassembly of the differential to replace. If the ring 
has damaged teeth, take the vehicle to a professional repair facility. 


Four wheel ABS system (Bronco only) 
Hydraulic Control Unit (HCU) 


Warning: Special Test equipment to actuate the internal valves is re- 
quired to bleed the HCU if it is removed. Therefore, if you decide to re- 
place the HCU the braking system will not be safe to drive after installa- 
tion. It will be necessary to have the vehicle towed to a facility which 
can properly bleed the HCU. 

21 Disconnect the cable from the negative battery terminal. 

22 Locate the HCU in the front of the engine compartment on the left 
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frame rail (see illustration). 

23 Disconnect the electrical connectors (8 pin and 4 pin connectors). 
24 Remove the two inlet and three outlet lines and plug the lines to 
prevent excess fluid loss and line contamination. 

25 Remove the three nuts retaining the HCU to the mounting bracket 
and remove the HCU. 

26 Installation is the reverse of removal. Tighten all fasteners to the 
torque listed in this Chapter’s Specifications. 

27 Have the vehicle towed to a dealer service department or other 
repair shop for HCU bleeding. 

28 Perform a systems self-check and verify that the warning light is 
indicating proper operation of the system. 


ECU Module 


29 Disconnect the cable from the negative battery terminal. 

30 Locate the ECU at the left front fender apron (see illustra- 
tion 15.22). 

31 Disconnect the ECU electrical connector. 

32 Remove the ECU-to-retaining bracket screws and slide the ECU 
out of the bracket. 

33 Installation is the reverse of removal. 

34 Perform a systems self-check and verify that the warning light is 
indicating proper operation of the system. 


Whee! Speed Sensors (front) 


35 Locate the right or left sensor mounted on the steering knuckle(s) 
(see illustration 15.22). 

36 Locate the sensor harness connector inside the engine compart- 
ment and disconnect the electrical connector. Also separate the sen- 
sor harness from the brake hose clips. 

37 Remove the sensor hold-down bolt from the knuckle and slide the 
sensor out. 

38 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapter’s Specifications. 

39 Perform a systems self-check and verify that the warning light is 
indicating proper operation of the system. 


Wheel Speed Sensor (rear) 

40 The rear sensor is similar to the one on the RABS system. Refer to 
steps 14 through 19 in this section 

Speed Sensor Ring (front) 

41 Remove the affected front wheel (see Chapter 1). 

42 Remove the caliper, rotor and hub assembly (see Chapters 9 
and 8). 

43 Using a three-jaw puller, remove the speed ring from the hub (see 
illustration). 


15.22 Four wheel ABS system 
component locations 
1. Electronic Control Unit (ECU) 
2 ‘Brake fluid reservoir 
5 Hydraulic Control Unit (HCU) 


9 Tube 
13 Clip 
14. + Tube 
16 Clip 
16 ~=Clip 
20 Tube 
22 Hose 


23 Fender apron 
24 Wheel speed sensor 


44 Position a new ring on the hub and press the ring onto the hub us- 
ing an appropriately sized driver. Seat the ring against the hub shoulder. 
45 Installation is the reverse of removal. Tighten the fasteners to the 
torque listed in this Chapters Specifications and any other referenced 
Chapters. 

46 Perform a systems self-check and verifythat the warning light is 
indicating proper operation of the system. 


Speed Sensor Ring (rear) 

47 The sensor ring is part or the rear axle ring gear assembly and re- 
quires complete disassembly of the differential to replace. If the ring 
has damaged teeth, take the vehicle to a professional repair facility. 


16 Parking brake - adjustment 


Refer to illustration 16.5a and 16.5b 
Tension limiter systems (1980 through 1991) 


1 The parking brakes employ a cable system that incorporates a 
tension limiter. If the parking brake system is in normal operating con- 
dition, depressing the parking brake pedal to the floor will automati- 
cally set the proper tension and pedal feel. The system relies on a spe- 
cial cinch strap hook (part of the tension limiter) made of a malleable 
material that will deform at a given tensile load. This deformation is 
what sets the upper limit of cable tension after each parking brake ad- 
justment is made. Therefore, adjustment should only be done when 
necessary, because the limiter is a perishable item and must be re- 


15.43 Remove the ABS front wheel speed sensor ring using a 
three jaw puller 
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CONTROL 
ASSEMBLY 


EQUALIZER 


38.1mm (1.6 INCH) MAX. 
AFTER INITIAL ADJUSTMENT 
22.8mm (0.90 INCH) NOMINAL 


EQUALIZER 


SCREW 
THREAD 


COUPLING 
CAP 


TENSION 


CINCH ee F-150-350 AND BRONCO 
: E 
= po Leal ae a 73.7mm + 3.175mm 
OK (2.90 INCH + .120 INCH) 
E-150-350 78.7mm + 3.175mm 
CABLE TENSION (3.10 INCH + .120 INCH) 
LIMITER ASSEMBLY INITIAL ADJUSTMENT 


16.5a Parking brake system with tension 
limiter - limiter is located along the 
arin frame rail next to the cable equalizer 


16.5b When the end of the cinch strap hook 
reaches the tensioner housing the tensioner 
assembly must be replaced 


placed if deformed to its safety stop. 

2 Raise vehicle and support it securely on jackstands. 

3 Make sure the rear brakes are cold and properly adjusted (see 
Section 2 or 3). 

4 Depress the parking brake pedal all the way to the floor. 

5 _ Locate the tension limiter (see illustration) and observe the cinch 
strap hook. If the stop at the end of the cinch strap hook is in contact 
with the limiter housing, a new limiter must be installed before 
proceeding (see illustration). 

6 = Grip the limiter housing and tighten the equalizer nut about six 
turns on the threaded rod or until the cinch strap hook begins to slip 
(deform) around the housing. This indicates that the parking cable ten- 
sion has been automatically Set. 

7 Inspect the cinch strap hook again. If the stop at the end of the 
cinch strap hook is in contact with the limiter housing, a new limiter 
must be installed and the parking brake adjusted again. 

8 Release the parking brake and check for rear wheel drag. If drag 
is excessive, readjust the parking brake as required. 

9 Lower the vehicle and check for proper operation of the parking 
brake. 


Auto tensioned systems (1992 and later) 


10 Late model vehicles utilize a system that maintains a constant 
and proper preload tension on the parking brake cable while in the 
non-applied state. This static tension allows the driver to always be 
able to set the proper parking brake pressure in the normal range of 
travel of the parking brake pedal assembly. It eliminates the need for 
any adjustment but leaves the ultimate parking brake holding power up 
to the individuals “feel”. The tension is maintained by a clock spring 
and cam built into the parking brake pedal assembly. 

11. No adjustment is provided for. Check the cables, parking pedal 
assembly and adjust the rear brakes (see Section 2 or 3) if problems 


_ are encountered. 


SEE 


17 Brake pedal assembly - removal and installation 


ee NEE EERIE EEE SEE Rene 


Refer to illustrations 17.1, 17.2a and 17.2b 
1 On vehicles equipped with a manual transmission, the brake 
pedal pivots on the clutch pedal shaft, and both pedals are removed as 


SPRING 
\ RETAINER 


SPRING BRACKET 


RETAINER 


SHAFT 


WITH AUTO TRANSMISSION 


BUSHING 


BUSHING 


SPRING 
WASHER 


CLUTCH 
PEDAL 


SPRING LEVER 
WASHER 


BUSHING 


BUSHING 


RETAINEF 


BUSHING 


CLUTCH PEDAL 
SUE BUSHING 
BUSHING 


FLATWASHER 


BRACKET 


WITH MANUAL TRANSMISSION AND PEDAL 
WITH AND WITHOUT POWER BRAKES 


17.1 Exploded view of typical brake pedal components - 
manual and automatic transmissions 
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17.2a Master cylinder and brake switch assembly details - early model manual brake system 


BRAKE PEDAL 


described in Chapter 7. On automatic transmission models, remove eoveles 
the retaining clip and slide the shaft to the right until the brake pedal \— = 
and pedal bushings can be removed (see illustration). Re a 


2 __ Disconnect the master cylinder pushrod and brake switch assem- 
bly (see Section 18) and remove the pedal (see illustrations). 

3 Replace the bushings if worn and install the pedal and pushrod 
using the reverse of the removal procedure. 


18 Brake light switch - adjustment 


1 +The brake light switch is located under the dashboard directly eaeeen < 
above the brake pedal. It is activated by the pedal traveling away from @ BRACKET STOP LAMP 
its bottomed position, which releases the plunger and closes an elec- Se ee a SWITCH 
trical circuit in the system. The switch is mounted in a metal bracket TRANSMISSION WITHOUT SPEED CONTROL 

which can be bent to vary its position. 

2 Make sure the switch is fully seated in its bracket. Use an assis- 


tant or a mirror to determine when the brake light circuit is activated. A ATS) 

test light connected to the two terminals of the switch would also BuetinG 

provide you with this information. BRAKE PEDAL 
3 The switch should activate the brake circuit within the first 1/4- ee 

inch of brake pedal travel. . 

4 If the switch does not perform in this manner, bend the mounting Pa 

bracket up or down to obtain the desired results. Do not bend the COTTER PIN, 

bracket down to the point where it is preventing the pedal from return- Soy 

ing fully. SPACER ene ad 


5 The factory suggests that a 25-pound or less pull up on the pedal WiTE Sree CC ON EOL 
is sufficient to adjust the switch. Again, make sure the brake lights are 


17.2b Pedal an i ils - 
Be enennemecaeet al and brake switch assembly details - power 
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Steering and suspension systems 


Contents 
Section Section 

Front coil spring - removal and installation ............:csescsrertereeees 2 Steering damper- removal and installation ..........:cssccceseesereneee 8 
Front I-beam axle - removal, bushing replacement Steering system - general information .......2.:sccccsceceeeeenenneneneeeeee us) 

FAMCUUMIS Tel LAL ON eeesemteteteeesess sacies vessececeusarseeresrestecassenececusssssenccerses 11 Steering gearbox - check and adjuStMeMnt...........ccceseerereeereeeeeenes 16 
Front leaf spring - removal and installation.............c::cceeseescesecereees 3 Steering gearbox - removal and installation ...........:.:ceceenee! as We 
Front shock absorbers - removal, inspection and installation....... 7 Steering linkage - removal and installation ............:cceseseeereretereees 20 
Front spindle (2WD) - removal and installation .............--:seeserreees 4 Steering wheel - removal and installation ............:cssceceeeeeseeeenes 21 
Front spindie/knuckle (4WD) - removal and installation................. 5 Suspension and steering - INSPECtiON............cceceeeeees See Chapter 1 
Front stabilizer bar - removal and installation ............:c:ceeerererees 10 Tires and wheels - checking and rotation ........:.scereeee See Chapter 1 
GOMerall IMFOFTMATION <-<-sccsesssregrec<scnceeeesocsssosensereszennssesnnscennaneeeencorn noes i Upper and lower balljoints- removal and installation ............0:0+e 6 
Power steering pump - removal and installation... 19 Wheel alignment - general information .........c.ccscsesseseeeeeesrenssenes 22 
Power steering system - DICECING..........:cseeereenererceteesecsensenerensnees 18 Wheel bearings (front - 2WD) - check, repack and 
Radius arm - removal and installation..........:::cceccceneessesceseeeeneeenees te) AACUSEMEM teaeexsene: eseeeecressconeersecescsacescnavenretexstnvecreaccsc: See Chapter 1 
Rear leaf spring - removal and installation .........----sssesesereesessereees 12 Wheel bearings (4WD) - check, replacement and 
Rear shock absorbers - removal, inspection and installation........ 13 AGJUSTME MN Caenesxecessscecesscrecesseuseredecedesaexetseeraueresrevsrerercr: See Chapter 8 
Rear stabilizer bar - removal and installation...........---escsssseseeeeees 14 


NN 
Specifications 
a 


Front suspension type 
Forged or stamped twin |-beam axles with coil springs and telescoping 


BIND ocsaanqoooeanoeanrrnontssclsn det oponescasc Hoo ESSE SPER ARE: bos} a tECoo noe aaa eee ecu 
shock absorbers 
ANE ne earn eee pee eeetnatsyasssrrerscrseservencrcdnaacnsecaeesssoccnsenennrencan Independent front suspension (IFS) with two-piece front drive axle 
; assembly, leaf or coil springs and telescoping shock absorbers, 
except F350 monobeam (F350 monobeam has springs and telescoping ux 
shock absorbers) 4 0 
Rear suspension type (all) ..............:...::::cseecseeeeeesseeennee Leaf spring with telescoping shock absorbers 
Steering systems 
Manual 
TYPO .csssssoscesssssnssencscentsesensorsessssenenssnscensnsasosassncnsacenancassensssnenensets Recirculating ball 
FRET IG) occnoansnnuenenpeboncskcheaanesisaoencrentosSOcnschae Se Need ae scp cag oc aE aaa ae ecec 24:1 
Lock-to-lock turns (not attached to Pitman arm)........:sssssserse 6 
Worm bearing preload ...........+ ener oces inane cassennusevees 5 to 8 in-lbs 
Sector shaft backlash (torque required to rotate input 
shaft and worm assembly past the center high point).......... 10 to 16 in-ibs 
16 in-lbs 


Total steering Meshload ON CENtET...........sreererceeeeereerrenserseretseess 
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Steering systems (continued) 


Power assisted type ........:csccsseseeeessereresceenes US eea net anne te eae cncncee Ford integral worm and sector, torsion-bar feedback 
[PRO eae re eae SaaSe ene Io ec eere eS cRcech ec recioe sca ons ae ey COnEe Ee RRA eRe VS 
Lock-to-lock turns (not attached to Pitman arM)........ccceeeeees 4 
vin (ey LU el aceenescsenace ochnonecctoecedcoocreanecorioaeconas Hecke BE EEEEE Dom eam oScer Type F (ESW-M2C33-F) or equivalent 
Power assisted over-center MeShlOa..............cseessesnsceececseeesees 10 to 14 in-lbs 
Torque specifications Ft-Ibs (unless otherwise indicated) 
Front suspension (2WD) 
Spring upper retainer-to-spring UPPer SEAL...........escseeeeeserrrerstseees 13 to 18 
Spring upper seat-to-frame (early stamped 
ARIGMIETESICOIOMV iersaceenserasxecsocecceuerssectatesscrersurcacca conte aearsesrses 52 to 73 
Shock absorber stud-to-spring upper Seat............ccccceesessereeteeeepeees 25 to 35 
Shock absorber-to-lower bracket ..........-cccecessseesseeneceeecseeeeseccecceeen® 29 to 41 
Shock lower bracket-tO-raGius Arit)..............+:.csesencononponcoscerssresveonsss 27 to 37 
Spring lower retainer-to-spring lower seat 
BativatOnG Sclteix lO mmererrecetscesseerersoceeransaterseetracetsaertreenscrtrnesteanesas 30 to 70 
EAVES CCR ANIC twececesesntenestsserscoateseneceenssertacersencrechsesersaaassateess 70 to 100 
Wat OraONG ECA Gimectectesse ceeses-tecestraccicvecsed-caresecevececseernteers Bateerage 70 to 100 
Radius arm-to-front axle and bracket 
SHIVA OUGGGIAN Gmeseesncerersseareerresesucectetsrasssecnsosesedveseerscsasanecesenns 240 to 320 
EAnIVEStAUI I OCAX IG Meee tensrtcessecsest tree atetcrscscnscevsaceaccaccoencnterteayens 269 to 329 
atetmonc GC leixd Opaectertrsccecersecsseccccettansidesssnsverevsnercsncesvesnecessectts . 269 to 329 
RAGHU Stei=tO- Dice titeencressos=.ccr-+-ccccsncovecssenevsaressrccsenacercerssecesescens 80 to 120 
RACIUS ANMDYAGKETOsIAIMME ........:.-.cc---e--seceesecoreessaccceceevesarsnasvarons 77 to 110 
Front axle-to-pivot bracket/CrosSMeMDbE? ..........::ceeeseeeneerereeensenees 120 to 150 
Front axle pivot bracket to crossmember (left axle only) ..............- 76 to 109 
RS Pelzer DatglIMK-LO-DIACKEL, ..-....s20-cc-seaccnsaceconaceesoorennceersescereonoeesane 52 to 74 
Stabilizer bar link-to-stabiliZer Dar... ce ceeeeeeeeeneeeeeeeeereeeeeeseteeeeees 52 to 74 


Stabilizer bar retainer-to-frame crossmember mounting bracket... 24 to 35 
Stabilizer bar bracket-to-frame (early F250 and F350 


by RvitieStal lm SecltexiG OMY) ccereseesneeseesercesteeste ree earn es o2-s sonsscesence 52 to 74 
Wheel spindle pin lock pin nut (early forged axle only) ............0000 38 to 62 
Wheel spindle plug (early forged axle Only) ..........cscseeerseesseceeeceeee 35 to 50 
Wheel spindle steering arm to steering rod-and-link ball joint 

EAtIVatO RG CGlaXlG menceeter teeters Sart teattetnces cccracacccaaseavectestncesere ves ceas 70 to 100 

EctVESta tila e ClacaX| © seemntetnereatescsccsitsicrcassaccavesnceotetecheertrerencssacerss 52 to 73 

WEATSRONGSC AX OU srsscencrassestes<sscsceseseecasascessctsascesanccararsocctoccess 52 to 73 
Upper balljoint nut (early stamped axle Only) ..........cceecsececesereeeeteee 85 to 110 
Lower balljoint nut (early stamped axle only) 

ROCIO AMINO XGGSOGI| .cc:cs,cisccactertertrenscrsscisecuvesseiv sesanccsessusastecces 140 to 180 

ROnGWBAMENOSSESON «. siccisasnesccntteretseccssvssscersvasecessevencesxvdstesesecers 104 to 146 
Lower balljoint to axle nut (later forged AXle)...........ceesecceeeeereeeees 95 to 110* 
Upper balljoint axie clamp pinch bolt (later forged axle)................. 48 to 65* 


* Follow special installation procedure to prevent binding when torquing (see Section 4). 


Front suspension (4WD) 
Coil spring (F100, F150, Bronco) 


Raditiscantm=tO-"eah DraCKCtis.c<cc.esscsssecoacecsceceevscescorsesacessssasecerss 80 to 120 
Radius arm to axle upper Stud DOlt 0.0... ceecseccsercessreeeeenceeees 240 to 260 
RAGIUSRAaninetO axl GOW ChISOlUrescrscscson.csrersssssveevececaccereterevesnctasss 320 to 340 
Radius arm pivot bracket-to-frame ...........cccccccceeseseeceeeenssseerenees 76 to 114 
Radivissanm/axlenrOmtl Wrackel OOS iercccssrescesesssesssevecsuecsncrerses 20 to 26 
Radius arm/axle front shock bracket (quad shocks only)......... 20 to 26 
Front axle pivot to bracket/CroSSMEMDET ...........:ccceeceesteeeeeeee 120 to 150 
Front axle pivot bracket to crossmember (left axle only) .......... 76 to 109 
Spring retainer-to-upper Spring Seat... eesseseserereeseseneeees . 13 to 18 
Lower spring retainer-to-radius arm Stud..............:ceccceeeeeseeeeeee 70 to 100 
Front shock-to-shock bracket (lOWe?) .............-.css:eeeeeeseeeseeeeeeees 52 to 74 
Front shock absorber stud (UPPer)......... cee eceeceeseeeseseeeeeesseseeeee 25 to 35 
ROK SHOCK ORACKE LOM aG USrclhMblesssesesterenteterereeectencaees tee ateean 25 to 35 
Weperball[ointéstucllimtieecescsrseces erence ccseer ese eeetenresnecezes eaters 85 to 100™* 
EowelballioimtsStuclimUtieeceencsrnemet acta ec teerer tence Ns) we) Oh 


Leaf spring (F250/F350) 
Front axle pivot bracket to crossmember (right & 
Ott 25 OIOMMIY) Peeetetcs far eccs. acs sccscs eee eae meee 77 to 110 
Front axle pivot to bracket (right & left, F250 onlly)................00 120 to 150 
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EKOMES PIliNG St Ox caxleyW) =O ltessesenne eer reeretete trek ce. ccescesocecessesessececcees 
Front spring assembly-to-rear hanger bracket ........0..ccceeeseeeeee 
Front spring rear hanger bracket-to-frame (non riveted) 
Front spring shackle-to-shackle bracket 
TAROMES PUIMOTO-SMACKIG sce cecccecectsseeseeeccacececacccocvocscseseeensasesancesous 
rOMpSMOCK DTACKStetO-faMmCec:ersssesseceecs-accestccsavsaceesessceesseeaces 
Front shock absorber upper (stud mounted models) 
Front shock absorber upper (bolt mounted models) 
Front shock-to-front spring plate SDACEP.........:ccsesessessseceesseeees 
Kingpin - upper (early F350 monobeam)...........:.:ce.ccccceseseseseee 
Kingpin - upper spindle cap (early F350 monobeam)............... 
Kingpin - lower (early F350 Monobeam) .........csscecsscessessceeeseeess 
Tracking bar to lower U bolt spacer plate 

(RS OOMMONMODCAM) sacetecseecseteceescererreatecctettetees scaccaseccs vesracacests 
Tracking bar to mounting bracket (F350 monobean))................ 
Tracking bar bracket to crossmember 

(EG OOMMOOMedinl eet sere trerscet. ceersrestintttrs2t sco cccstesseressscrscexe 
W Feta Alli OUMSEUICUI Ubeseencvcsaceeseteasacreseedestecctressecesenscrivsessrevescsae 
owed ball|@mntestucliittcsssseccss.ccrsscsccsecesecesseseerasereveenctrsssacceseseses 


dan enecewererszecsasesssucescsssaes 


“Follow special installation procedure to prevent binding when torquing (see Section 5). 


Rear suspension 


HONS IS ITO CHAN OU Mb nestrstessercescversonsscontscorcesscec==cos-caccrecsseseosecssseassotes 
WU ropeeS MOG KatmOUlntameserettccc. s.core-cocrssecreeccceccvivacssscssaessecasesenseedssese 
Spring-to-axle U-bolt 

Fen) Om ast Os OMIM CHA TIMEI MES OMIG Oceveceassscs-sa0+eccexesecnseeseseeseasees 

EAS MOVES oOORGVVVrANGl SOU seectresassccascrccsoccssoressoressnssseesseors 
Spring-to-front hanger 

Filote), (FG (OWNIDIS)), Uke latins | eee cea cee ee ere eee eee 

E250 RES SOMAVVDS) aM ESKOMCO scccteressscncs-scssreccesescssscesosescoursant 

SOME 2 SOMES SON AVVIDS)eetererc ttersesirssctsocrcarceosccccesseecorsoensasane 
Spring-to-rear shackle 

All vehicles except F250/350 (2WD) Chassis Cab.............:20:000 

BESO SOON CW DUG MASSIGNGAD reers:-es-.cocsce-conceorssacensecseccarsucerseows 
Rear shackle-to-shackle bracket 

All vehicles except F250/350 (2WD) Chassis Cab...............:00++ 

ASS 5ON2WIDCMASSIS Gare nstacentttcsterssccssecessrsoversereers=< 


Steering 


Steering rod and link assembly-to-PitMAN AFIM..........ceeeceenenrereeees 
Steering GearbOx-tO-fraMe ........ssssesecccecsessecerseessrersersseetereeeerssesaes 
Flex coupling-to-worm (input) Shaft ........ceceeeeeeeeeeereeeseneereerereeseees 
Drag link/tie-rod ENd StUGS........seccececceceseeseereesscerssestsceceetsesesaeseaenee 
Linkage adjusting Sleeve ClaMP .......-.:cecceeceeeeereeestsnseestsrsersneesenenes 
Flange and insulator assembly-to-steering GearDOX..........sseeeerseeees 
Flange and insulator assembly-to-coupling Shaft ..........srssererseeeees 
Coupling shaft-to-steering Shaft...........sssereeecerenssssrserseseeseerenes 
Steering wheel-to-steering SHAft ........ ee eeescereneeeeeereeeseeseseenenetnenes 
Modulator assembly-to-steering GearDOX .........ccceeereeeeereensetreeeeees 
Flange and insulator assembly-to-coupling Shaft .........---ssssereecerees 
Coupling shaft-to-steering Shaft.........ssseesecsseceeeserereeestersereeees 
Steering wheel-to-steering Shaft .........scccesereeeeesersereererereeteeetstens 
Support bracket-to-steering COIUIMIN.........cscereceeeeeeeesereeeenerenenerten ees 

Upper DOIts.......cccscseresrenrssesstsereneessestsensessneeessnesnssensensnenessseess 

INGUGH DGG Me etre oe teitetitcersccrsc-ceacascsvee-ssonseeessceserenarossacnsieeess= 
Sector shaft cover 

Manual Steering .....-cecessssecsseressesscesssereceesssessseseessessscesssenessenaeores 

POWER StCCIiNG....----ceecceccereseesteerseesecnsetseseseresserserensasersnsesensnnanes 
Worm bearing (preload) adjuster IOCKNUL ..........2:2-sssseeeeereseeteneees 
Sector shaft backlash adjuster screw locknut 

Mantal Steering .......-.cee-resssrcerssscsenssnrersererensensersccneensenaseernncess 

Power St@@rin.......---.ccsssssscesensotseressescesenseranensensenseraceassecerenensons 
Pitman arm-to-sector shaft 

Manual Steering .........:cescscssccsersessecnceeessscssnsenssrensesacnceneerenesenens 

POWER StCCLiING......-----nsvssceccerseeserseeceseecsssnrecassecearenseceererseuseserenees 


85 to 120 
120 to 150 
35 to 50 
150 to 210 
120 to 150 
52 to 74 
25 to 35 
52 to 74 
52 to 74 
500 to 600 
70 to 90 
70 to 90 


120 to 150 
120 to 150 


77 to 110 
85 to 100** 
95 to 110™ 


52 to 74 
40 to 60 


75 to 100 
150 to 210 


75 to 115 
150 to 177 
150 to 210 


75 to 115 
150 to 210 


75 to 115 
150 to 210 


52 to 73 
54 to 66 
25 to 34 
52 to 74 
30 to 42 
28 to 35 
14 to 21 
45 to 59 
30 to 42 
28 to 35 
14 to 21 
45 to 59 
30 to 42 
13 to 20 
Rs ie) 27 
8 to 20 


30 
55 to 70 
85 


25 
35 to 45 


170 to 230 
190 to 230 
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1 General information 


Refer to illustrations 1.2, 1.4 and 1.5 

Warning: Whenever any of the suspension or steering fasteners are 
loosened or removed, they must be inspected and, if necessary, re- 
placed with new ones of the same part number or of original equipment 
quality and design. Torque specifications must be followed for proper 
reassembly and component retention. 


Front suspension 
2WD models 


1 The front suspension system of Ford light duty trucks is unusual in 
design with its patented twin |-beam layout. This design, using two inde- 
pendent |-beam axles (one for each side) suspended by coil springs, has 
a number of advantages. The I-beam axles provide high strength and 
durability while the independent feature allows each side to absorb 
bumps and provide a smoother ride for passengers and cargo. 

2 Several versions of the twin I-beam layout are employed on 
the 2WD models covered by this manual: A stamped |-beam (and, on 
later models, forged) axle employing pressed-in balljoints with stud 
mounted spindles on early F100 and F150 pick-ups (see illustration), 
a forged axle employing spindle pins (kingpin) on early F250 and F350 
pick-ups, and the latest forged I|-béam design which utilizes a spindle 
which houses pressed-in balljoints with their studs attached to the I- 
beam on all models. 

3 The l-beam of each axle on all designs is located by a radius arm 
mounted in rubber and damped by a hydraulic telescoping shock 
absorber. The inner ends of the I-beam are attached to a pivot bracket 
on the opposite side of the vehicle. This design provides for good sus- 
pension compliance and long spring travel. 


4WD models 

4 The 4WD Bronco and F150 independent front suspension system 
(IFS) comprises a two-piece front driving axle assembly (see Chap- 
ter 8), two coil springs, and two radius arms (see illustration). One end 
of each axle assembly is anchored to the frame, with the other end 
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1.2 Details of the front suspension components - early model 
F100 through F350 2WD with axle mounted balljoints 


1.4 Typical front suspension and steering components - 4WD models 


1 Shock absorber 
2 Drag link 
3 Steering damper 


4 Pitman arm 
5 Tie-rod 
6 Tie-rod ballstud 


7 ~ Spring/axle U-bolt 


10 Spindie pin 
8 Leaf spring 11 Spindle 
9 Adjusting sleeve 
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1.5 Details of the front suspension components - 


typical 4WD F250 and F350 with IFS 


SPRING INSULATOR 
EEVE 


SHOCK ABSORBER 


JOUNCE BUMPER 
BRACKET 


SHOCK ABSORBER 


FRONT SPRING 


FRONT SPRING 
PLATE SPACER 


LH SIDE SHOWN 
RH SIDE SAME 


supported by the coil spring and radius arm. 

5 All models of F250 and early model F350 IFS employs the same 
type of two-piece driving axle as the Bronco and F150, but is attached 
to the frame with two semi-elliptic leaf-type springs (see illustration). 
Each spring is clamped to the axle arm assembly with two U-bolts at 
the spring center. The rear eye of the leaf spring is attached to the 
frame by a hanger bracket, with the front eye attached via a shackle 
bracket. Later model F350s utilize the monobeam type solid front axle 
assembly. The monobeam axle is supported by both leaf springs and a 
transversely mounted tracking bar. The first monobeam axles used up- 
per and lower kingpins to secure the steering knuckle. Later 
monobeam axles utilize balljoints similar to the F250. 


Rear suspension (all models) 

6 The rear suspension consists of leaf-type springs mounted to the 
axle with U-bolts. The springs are mounted to the frame by brackets 
and shackles and telescoping shock absorbers are used for damping. 


Steering (all models) 

7 Several types of manual and power assisted steering gear boxes 
are used and the steering wheel is connected through a collapsible shaft 
and flexible coupling. Some models incorporate a hydraulic damper in 
the steering linkage to reduce road shock at the steering wheel. 

8 Due to the special techniques and tools required, several proce- 
dures involving the complicated assemblies such as power steering 
pumps and the front axle on 4-wheel-drive vehicles are beyond the 
scope of the home mechanic. Consequently, only tasks which can be 
accomplished with standard tools and limited experience are de- 
scribed in this Chapter. 


EEE 
2 ‘Front coil spring - removal and installation 


Warning: Coil springs should always be replaced in pairs to maintain 
proper ride height and handling characteristics. As an additional safety 
precaution, use a chain to secure the spring to the axle during removal 
and installation. This will prevent the spring from flying out of position 
during the procedures. 


Removal 

1 Loosen the front wheel lug nuts. Raise the front of the vehicle and 
support it securely on jackstands. Remove the wheels. 

2 Support the bottom of the axle being worked on with a floor jack. 
Note: The axle must be supported on the jack throughout the spring 
removal and installation, and must not be permitted to hang by the 
brake hose. If the brake hose is not long enough to provide clearance 
for removal and installation of the spring, the disc brake caliper must 
be removed (see Chapter 9). After removing the caliper, it must be 


placed on the frame or otherwise supported to prevent suspending the 
caliper by the brake hose. 

3. Detach the stabilizer bar at the link if equipped (see Section 10) 
and disconnect the lower end of the shock absorber(s) (see Section 7) 
while using the jack to compress the spring and support the axle. 

4 Remove the bolt holding the upper spring retainer to the frame. 
Remove the upper spring retainer (see illustration 1.2). 

5 Carefully lower the axle until the open end of the spring is ex- 
posed. Drop the axle/spring assembly slowly as the coil spring could 
spring out slightly as the axle is moved. 

6 Use a socket and several long extensions to unfasten the lower 
spring retaining nut through the open end of the top of the spring. Re- 
move the nut, washer, chain and spring from the axle. Warning: Verify 
that the chain is loose prior to removal. 


Installation 

7 Toinstall, place the spring in position on the lower seat. Position it 
so that the end of the spring fits correctly into the recess of the upper 
spring cup. The spring can fit into a number of different positions, but 
the flat surface of the spring end must fit into the area where it is re- 
tained by the upper spring retainer. 

8 Install the lower spring retainer washer and nut. Tighten the nut to 
the torque listed in this Chapter’s Specifications. 

9 Raise the spring/axle combination until the spring top fits snugly 
against the upper spring cup. Work slowly and carefully to ensure that 
the spring is properly seated. 

10 Install the upper spring retainer and retaining bolt. Tighten the bolt 
to the torque listed in this Chapter’s Specifications. 

141 Connect the lower end of the shock absorber(s) (see Section 7) 
and reattach the stabilizer bar to the link if equipped (see Section 10). 
12. Ifthe brake caliper was removed, reinstall it (see Chapter 9). 

13 Install the wheel (see Chapter 1). Lower the vehicle and tighten 
the lug nuts to the torque listed in the Chapter 1 Specifications. 


3 ‘Front leaf spring - removal and installation 


Removal 

1 Raise the vehicle frame until the weight is off the affected spring, 
but the tire is still touching the ground. 

2 Place the frame securely on jackstands and support the axle to 


prevent rotation. 
3 Disconnect the lower end of the shock absorber from the front 


spring plate spacer (see Section 7). 
4 If required, on F350 monobeam remove the tracking bar to lower 


spring plate bolt. 
5 Remove the spring to axle U-bolt nuts, U-bolt and spacer (see 


illustration 1.5). 
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STRIKE IF POPPING THE 

UPPER AND LOWER BALL 

JOINT TAPER DOESN'T 
WORK 


{METAL BACKING 
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BEARING 
(INSTALLED PRIOR 
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BEAM INSTALLATION) 


4.14 Positioning of the spindle pin seal 
and thrust bearing 


4.18 Methods of detaching the upper and 
lower balljoints (axle-mounted balljoints) 


por UPPER BALL USE BALL JOINT 
st T 


INT LOOSE REMOVING TOOL 
081T-3010-8 TO 
REMOVE CAMBER 
ADAPTER 


HIT HERE TO 
POP THE BALL 
JOINT LOOSE 


HIT HERE TO 
POP THE BALL 
JOINT LOOSE 


4.23 On later model forged axie beams 
with spindle mounted balljoints, mark the 
camber/caster sleeve-to-axle relationship, 

then pull out the adjuster sleeve to free 

the upper stud - strike the axle in the 
indicated area to free the lower stud 


6 Remove the nut from the hanger bolt retaining the rear of the 
spring. 

7 Drive the hanger bolt out of the spring eye. If the bolt is to be 
reused, use a soft brass drift so the bolt is not damaged. 

8 Remove the nut connecting the front shackle and spring eye. 

9 Remove the bolt in the same manner as in Step 6. 

10 Remove the spring from under the vehicle. 

11 If the spring eye bushings are worn or damaged, they must be re- 
placed by an automotive repair shop with the necessary hydraulic 
press and associated tools. 


Installation 

12 To install the spring, position it on the axle spring seat and install 
the front lower shackle bolt through the shackle and spring. Tighten 
the bolt to the torque listed in this Chapter’s Specifications. 

13 Position the rear of the spring and install the hanger bolt through 
the hanger and spring. Tighten the bolt to the torque listed in this 
Chapter’s Specifications. 

14 Install the front spring plate spacer and install the axle U-bolts 
through the holes in the U-bolt spacer. Finger tighten the U-bolt nuts. 
15 Connect the lower end of the shock absorber to the front spring 
plate spacer. 

16 Lower the vehicle to the ground and tighten the U-bolt nuts to the 
torque listed in this Chapter’s Specifications. 


4 ‘Front spindle (2WD) - removal and installation 
Refer to illustrations 4.14, 4.18 and 4.23 


Removal 


All vehicles 


1 Raise the front of the vehicle and support it securely on jack- 
stands. 

2 Remove the wheel. 

3 Remove the brake caliper (see Chapter 9) ahd support it out of the 
way with wire. Note: Do not disconnect the brake line from the caliper. 
4 Remove the dust cap, cotter pin, nut retainer, nut, washer and 
outer bearing (see Chapter 1, Wheel bearing check, repack and adjust- 
ment), 

5 Remove the disc from the spindle (see Chapter 1 if necessary). 

6 Remove the inner bearing cone and seal, and discard the seal. 
Note: This step is unnecessary for spindle removal, but bearing pack- 
ing and seal replacement is recommended anytime the front hub/disc 
is removed.’ : : 

7 Remove the brake dust shield. 

8 Disconnect the steering linkage from the spindle arms by 


removing the cotter pin and nut (see Section 20). 
9 Remove the tie-rod end from the spindle arm (see Section 20). 


Early model axles (kingpin) 

10 Remove the nut and lock washer from the spindle pin lock pin, 
then remove the lock pin with a brass drift. 

11. Remove the upper and lower spindle pin plugs. 

12 Drive the spindle pin out of the top of the axle with a brass drift. 
13 Remove the spindle from the axle. 

14 Remove the spindle pin seal and thrust bearing from the axle (see 
illustration). 


Early model axles (balljoints integral to |-beam) 


15 Mark orientation of upper balljoint camber adjuster sieeve (lo- 
cated in the spindle) for proper positioning upon reassembly. 

16 Remove the cotter pins from the upper and lower balljoint studs 
(see illustration 1.2). 

17. Remove the nuts from the upper and lower balljoint studs. 

18 Using a brass hammer, strike the inside of the spindle at the ta- 
pered bosses to pop the balljoints loose from the spindle (see illustra- 
tion). Remove the spindle. If this procedure fails to loosen the 
balljoints, strike the outside of the upper portion of the spindle, as 
shown in the accompanying illustration. Caution: Do not use a pickle 
fork type tool to separate the balljoint from the spindle as this will dam- 
age the seal and the balljoint socket. 


Later model axles (balijoints integral with spindle) 

19 Remove lower balljoint cotter pin and loosen the stud nut. 

20 Remove the nut from the upper balljoint stud pinch bolt and re- 
move the pinch bolt from the spindle. 

21 Mark the orientation of the upper balljoint camber/caster adjuster 
sleeve (located in axle assembly) for proper positioning upon reassem- 
bly. 

22 Remove adjuster sleeve from |-beam axle. Note: A puller may be 
required (Ford no. D81T-3010-B or equivalent). 

23 Using a brass hammer, strike the inside area of the |-beam axle 
by the lower balljoint stud to pop the stud loose (see illustration). 
Caution: /f the lower balljoint stud nut is removed, the spindle will be 
free to fall and possibly injure you. 

24 Remove the lower stud nut and detach the spindle from the 
I-beam axle. 


Installation 


Early model axles (kingpin) 


25 Check the spindle pin hole in the axle for nicks, burrs, corrosion 
and foreign matter. Clean up the bore as necessary and lightly coat the 
surface with grease. 

26 Install a new spindle pin seal with the metal backing facing up, 
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5.7 To remove the 4WD knuckle from the axle first remove the 
top balljoint stud nut and loosen the lower stud nut 


toward the bushing. Carefully press the seal into position, taking care 
not to distort the casing (see illustration 4.14). 

27 Install a new thrust bearing with the lip flange facing down, to- 
ward the lower bushing. Press the bearing until it is firmly seated 
against the surface of the spindle. 

28 Lightly coat the bushing surfaces with grease and position the 
spindle on the axle. 

| 29 Install the spindle pin with the end stamped with a T toward the 
top and the notch in the pin aligned with the lock pin hole in the axle. 
30 Drive the pin through the bushings and the axle from the top until 
| the spindle pin notch and the axle lock pin hole are aligned. 

| 31. Install the lock pin with the threads pointing forward and the 
wedge groove facing the spindle pin notch. Drive the lock pin into posi- 
tion and install the lock washer and nut. Tighten the nut to the torque 
listed in this Chapter’s Specifications. 

32 Install the spindle pin plugs in the threads at the top and bottom 
of the spindle. Tighten the plugs to the torque listed in this Chapter’s 
Specifications. 

33 Using multi-purpose grease, lubricate the spindle pin and bushings 
through both fittings until grease is seen seeping past the upper seal at 
the top and from the thrust bearing slip joint at the bottom. If grease 
does not appear, recheck the installation procedure. Caution: Lack of 
proper lubrication will result in rapid failure of the spindle components. 


Early model axles (balljoints integral to |-beam) 


34 Before installing the spindle, make sure the upper and lower 
balljoint rubber seals are in place. 

35 Place the spindle over the balljoints (see illustration 4.18). 

36 Install the nut on the lower balljoint stud and partially tighten it to 
about 30 ft-lbs. Note: The /ower nut must be installed first. 

37 Position and align the camber adjuster in the spindle over the up- 
per balljoint stud. Install the nut on the upper balljoint and tighten it to 
the torque listed in this Chapter’s Specifications. Hold the camber 
adapter with a wrench to keep the ballstud from turning. Continue 
tightening the castle nut until the cotter pin can be inserted through the 
hole in the stud. 

38 Tighten the lower nut to the torque listed in this Chapter’s Specifi- 
cations, then advance the castle nut until the cotter pin can be inserted 
through the hole in the stud. 


Later model axles (balljoints integral with spindle) 

39 Install spindle balljoint studs into the |-beam (see illustra- 
tion 4.23). 

40 Install lower balljoint stud nut and tighten it to 95 to 110 ft Ibs. Af- 
ter this initial torque, continue tightening nut until the nearest cotter pin 
hole aligns with the nut, then install the pin. 

41 Install camber/caster adjuster over balljoint stud and into |-beam 
axle until it bottoms out. Re-align the orientation marks for proper 


alignment. 
42 Install the upper balljoint pinch bolt and nut. Tighten the nut to the 


torque listed in this Chapter’s Specifications. 


All models 
43. Install the brake dust shield. 
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5.8 When removing the camber/caster adjuster, note its 
orientation so it can be installed in the 
same position (4WD models) 


44 lf the bearings and seal were removed, repack the bearings and 
install a new seal (see Chapter 1). 

45 Install front hub/disc and adjust the front wheel bearing assembly 
(see Chapter 1 ). 

46 Install the brake caliper (see Chapter 9). 

47 Connect the tie-rod end to the spindle and tighten the nut to the 
torque listed in this Chapter’s Specifications, then advance the castle 
nut as required for installation of the cotter pin (see Section 10). 

48 Install the wheel and lug nuts and lower the vehicle. Tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

49 Drive the vehicle to an alignment shop and have the front end 
alignment checked, and if necessary, adjusted. 


5 ‘Front knuckle/spindle (4WD) - removal and installation 


Refer to illustrations 5.7, 5.8, 5.28 and 5.32 


Ball joint models 


Removal 


1 Raise the front of the vehicle and place it securely on jackstands. 
2 Remove the wheel (see Chapter 1). 
3 Remove the brake caliper and ABS speed sensor connectors, if 
equipped (see Chapter 9). Support the caliper out of the way with wire. 
Note: Do not disconnect the brake line from the caliper. 

4 Remove the front wheel drive hub locking mechanism and the 
disc/hub assembly (see Chapter 8). 

5 Remove the spindle from the knuckle and remove the drive axle 
(see Chapter 8). 

6 Remove the steering arm from the knuckle (see Section 10). 

7 Remove the cotter pin from the upper balljoint and remove the 
upper stud nut. Loosen but do not remove the lower balljoint nut (see 
illustration). 

8 Mark the relationship of the camber/caster adjuster sleeve (if 
equipped) for re-assembly reference (see illustration). 

9 Using a plastic mallet or equivalent, hit upper balljoint stud 
sharply downwards to free it from axie/monobeam. Caution : /f the 
lower balljoint stud nut is removed, the spindle will be free to fall and 
possibly injure you. Note: /f the lower balljoint stud refuses to pop 
loose, hit the axle housing in the area of the stud to help free it. 


10 Remove the knuckle from the axle/monobeam assembly. 


Installation 

11. Install the upper and lower knuckle balljoint studs into the 
axle/monobeam. 

12  \f removed, install the camber/caster adjuster over the balljoint 
stud and into the I-beam axle until it bottoms out. Re-align the match- 


marks for proper alignment. 
13 Install the lower balljoint stud nut using Loctite 242 or equivalent, 
then tighten it to 35 to 40 ft-lbs. 
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5.28 Early model monobeam axle and spindle kingpin 
components - exploded view 


14 Install a new upper balljoint stud nut and tighten it to 85 to 100 ft- 
Ibs. After this initial torque, continue tightening the nut until the nearest 
cotter pin hole aligns with nut. Install a new cotter pin. 

15 Tighten the lower balljoint stud nut to 95 to 110 ft lbs. Caution: 
Failure to follow this procedure may result in excessive balljoint wear 
and steering effort. 

16 Install the axleshaft and spindle (see Chapter 8). 

17 Install the hub/disc and locking hub mechanism (see Chapter 8). 
18 Install the brake caliper (see Chapter 9). 

19 Install the steering arm (See Section 20) 

20 Install the wheel. Lower the vehicle and tighten the lug nuts to the 
torque listed in this Chapter’s Specifications. 

21 Have the front end alignment checked, and if necessary, adjusted. 


Early model Monobeam models (kingpins) 


Removal 


22 Raise the front of the vehicle and place it securely on jackstands. 

23 Remove the wheel and tire (see Chapter 1). 

24 Remove the brake caliper (see Chapter 9) and support it out of the 
way with wire. Note: Do not disconnect the brake line from caliper. 

25 Remove front wheel drive hub locking mechanism and the 
disc/hub assembly (see Chapter 8). 

26 Remove the spindle from the knuckle and remove the drive axle 
(see Chapter 8). 

27 Remove the steering arm from the knuckle (see Section 10). 

28 Alternately and evenly loosen the four bolts retaining the spindle 
cap (upper kingpin cap) to the knuckle and remove the cap, spring and 
retainer (see illustration). Warning: The cap is under spring pressure. 

29 Remove the four lower kingpin retainer bolts and remove the re- 
tainer/kingpin from the knuckle. 

30 Remove the upper kingpin tapered bushing from the upper 
knuckle bore. 

31 Remove the knuckle from the axle yoke. 

32 If required for servicing, remove the upper kingpin and kingpin 
seal from the yoke with a 7/8-inch hex socket (see illustration). Note: 
The kingpin is tightened to 500 to 600 ft-lbs and will require a 3/4 or 1- 
inch drive breaker bar and cheater bar for sufficient leverage. Warning: 
If it is necessary to remove the kingpins, be extremely careful not to al- 
low the vehicle to topple off the jackstands as they are loosened or 
tightened. 

33 If required for servicing, press the lower kingpin bearing, bearing 
cup and grease seals from the knuckle using a two-jaw puller. 


Installation 


34 If removed, install a new lower kingpin grease retainer cap into 
the knuckle, followed by a new bearing cup. Drive the bearing into the 
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5.32 Only if necessary, remove the upper kingpin from the axle - 
a large breaker bar and cheater pipe will be required 
due to the extremely high torque 


axle bore with an appropriate bearing driver. 

35 If removed, pack the new lower kingpin bearing with high-temper- 
ature grease (Ford no. E8TZ-19590-A or equivalent) and install it into 
the lower bearing cup. 

36 {f removed, install a new lower kingpin seal with an appropriate 
seal driver. 

37 if removed, install a new upper kingpin seal and kingpin onto the 
axle yoke. Tighten it to the torque listed in this Chapter’s Specifications. 
38 Install the knuckle onto the axle yoke and place the upper kingpin 
tapered bushing into the knuckle bore and over the upper kingpin. 

39 Install the lower kingpin and retainer. Tighten the bolts to the 
torque listed in this Chapter’s Specifications. 

40 Install the upper spring retainer, spring, new gasket and spindle 
cap onto the knuckle, tightening the bolts alternately and evenly to 
compress the spring. Tighten the bolts to the torque listed in this 
Chapter’s Specifications. 

41 Grease the upper kingpin through the grease fitting with long life 
lubricant (Ford no. C1AZ-19590-BA) or equivalent. 

42 Install the axleshaft and spindle (see Chapter 8). 

43 Install the hub/disc and locking mechanism (see Chapter 8). 

44 Install the brake caliper (see Chapter 9). 

45 Install the steering arm (See Section 20). 

46 Install the wheel. 

47 Lower vehicle and tighten the lug nuts to the torque listed in the 
Chapter 1 Specifications. 

48 Have the front end alignment checked, and if necessary, 
adjusted. 


6 Balljcints- replacement 


Note: This procedure requires the use of a balljoint removal/installation 
tool. 


Early model axles (balljoints integral to I-beam) 
Refer to illustrations 6.3, 6.4, 6.6 and 6.7 

1 Remove the spindle (see Section 4). 

2 Remove the snap-ring from both balljoints, using snap-ring pliers. 
3 Using a balljoint removal tool, install the press and receiver cup 
over the upper balljoint and turn the forcing screw on the press clock- 
wise until the balljoint is removed from the axle (see illustration). 
Note: A/ways remove the upper balljoint first. 

4 Repeat the procedure on the lower balljoint (see illustration). 

5 Caution: Do not heat the axle to aid in removal - it will remove the 
temper from the axle. 
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6.4 Removing the lower balljoint (axle beam-mounted balljoints) 
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6.7 Installing the upper balljoint (axle beam-mounted balljoints) 


PON 6 To install the lower balljoint, assemble the balljoint press and the 
appropriate adapters over the new balljoint and turn the forcing screw 
on the clamp until the balljoint is seated (see illustration). Install the 
snap-ring. Note: Always install the lower balljoint first. 
C-FRAME 7 Repeat the procedure on the upper balljoint (see illustration). In- 
ASSEMBLY stall the snap-ring. 

8 Caution: Do not heat the axle to aid in installation. 

9 Reinstall the spindle (see Section 4). 


Late model axles (balljoints integral to 


spindle/knuckle) 
prt Refer to illustrations 6.13, 6.14, 6.15 and 6.16 
« Q 10 Remove the spindle (2WD) or the spindle/knuckle (4WD) (see 


Section 4 or 5). 

11. Place the spindle/knuckle securely in a vise. 

142 Remove the lower balljoint snap ring from the spindle/knuckle. 

13 Using a balljoint press and the appropriate adapters, press out 
the lower balljoint (see illustration). Note: The lower balljoint must be 
removed first and installed last. 

14 Repeat the procedure on the upper balljoint (see illustration). 


6.13 Using a balljoint removal/installation tool, press out the 
lower balljoint from the spindle or knuckle (2WD spindle 
shown, 4WD knuckle similar) 
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C-FRAME 


Nee ASSEMBLY 


6.14 Removing the upper balljoint (spindle/knuckle- 
mounted balljoints) 
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6.16 Installing the lower balljoint (spindle/knuckle- 
mounted balljoints) 


ea To Bb ow 


7.2b ...then remove the lower shock absorber mounting nut 


15 Install the new upper balljoint into the spindle/knuckle (see illus- 
tration) using the press and the appropriate adapters. 

16 Repeat the procedure on the lower balljoint (see illustration). 

17 Install lower balljoint snap-ring. 

18 Reinstall the spindle (2WD) or the spindle/knuckle (4WD) (see 
Section 4 or 5). 


7 Front shock absorbers - removal, inspection and installation 


Refer to illustrations 7.2a, 7.2b and 7.3 


Removal 
1 Block the rear wheels, apply the parking brake, loosen the front 
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7.2a Remove the nut from the stud at the upper end of the shock 
absorber (arrow) (hidden from view in this photo) ... 
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7.3 Quad shock absorber mounting details 


wheel lugs nuts, raise the front of the vehicle and support it securely on 
jackstands. Remove the wheel. 


2 On coil spring models, remove the nut and washer from the top 
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8.1 Steering damper installation details 


AXLE ASSEMBLY 


U-BOLT 


9.6 When removing lower radius arm bolt, do not disturb the 
caster adjusting cam retaining screw on vehicles so equipped 


end of the shock absorber (see illustrations 7.2a, 7.2b, 7.3, and the 
, accompanying illustrations). If necessary, use a backup wrench on 

the hex provided on the lower part of the stud mount. On later leaf 

spring models, simply remove the upper shock mount bolt and nut. 

3 Remove the nut and bolt securing the bottom end of the shock 

absorber to the lower bracket (coil spring) or spacer plate (leaf spring) 

(see illustration). Remove the shock absorber and insulators. 


Inspection 

4 Remove and examine the shock absorber for signs of damage to 
the body, distorted piston rod, loose mounting or hydraulic fluid leak- 
age which, if evident, means a new unit should be installed. Inspect the 
upper frame mounted shock insulators on coil spring models for signs 
of wear. Replace if required. 

5 To test for shock absorber efficiency, hold the unit in a vertical po- 
sition. Completely extend the piston rod and then invert the unit and 
completely compress it. Perform this sequence several times to work 
out any trapped air bubbles. Mount the bottom end of the shock ab- 
sorber in a soft-jawed vise. Grasp the upper rod of the shock absorber, 
extend it fully and then contract it fully as rapidly as possible. The resis- 
tance should be smooth and uniform throughout the entire stroke in 
both directions. The resistance should be greater during the extension 
stroke than during the compression stroke. If there is erratic or notchy 
resistance during either stroke, or if the resistance is the same (or less) 
during the extension stroke, the shock absorbers should be replaced. 
The shock absorbers on each axle should have identical action and 
shock absorbers should always be replaced in pairs (on the same axle). 


Installation 


6 Installation is the reverse of removal. If old shock absorbers are 
being reinstalled (after being checked for correct operating action), the 
bushings should be replaced if there are any signs of deterioration or 
wear. New shock absorbers always come equipped with new bush- 
ings. When installing new bushings, never compress them beyond the 
diameter of the steel washers retaining them. 


8 Steering damper - removal and installation 


Refer to illustrations 8.1 ; 

1 The steering damper is attached to the steering linkage on 
some 4-wheel-drive models. It is a specially calibrated shock absorber 
mounted horizontally and fastened to the frame on one end and the 
steering cross linkage on the other end (see illustration). 

2 The removal and installation procedure is the same as for a shock 
absorber with the exception of the location. When testing the damper, 
it should have the same resistance to compression as it does to exten- 
sion. All other test and inspection procedures are the same as for a 
normal suspension shock absorber. Replace any worn or deteriorated 
grommets and tighten all mounting nuts and bolts securely. 


9 Radius arm - removal and installation 


Refer to illustration 9.6 


Removal 


1 Raise the front of the vehicle and support it securely on jackstands. 
2 Place a jack beneath the outer end of the axle and remove the 
wheel. 

3 Disconnect the lower end of the shock absorber (see Section 7). 
Detach the front stabilizer bar (if equipped) at the link (see Section 10). 
4 Remove the coil spring (see Section 2). 

5 Remove the lower spring seat from the radius arm. 

5 On 2WD models, remove the nut and long bolt securing the front 
of the radius arm to the axle (see illustrations 1.2a, 1.2b and 1.4a). 

6 On 4WD models, remove the two self-tapping screws that retain 
the front axle-to-radius arm bracket to the axle tube and then remove 
the lower bolt and upper stud retaining the radius arm to the axle (see 
illustration 1.4a). Note: Do not disturb the concentric caster adjuster 
cam retaining screw on vehicles so equipped (see illustration). 

7 Remove the nut, washer, heat shield (if equipped), rubber insula- 
tor and spacer (if equipped) from the rear end of the radius arm. 

8 Push the front of the radius arm away from the front axle and 
withdraw it from the rear support bracket. 
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10.2a Typical front stabilizer bar 
installation details - 2WD models (others 
simitar) 


INSULATOR 


PALNUT BOLT 
RETAINER 


RETAINER 


PALNUT BOLT 
RETAINER 


VIEW X 
F-100-F-150 (4 x 2) 


SIDEMEMBER 
MOUNTING 
BRACKET 


NUT. INSULATOR 
5 | STABILIZER 
4 BAR 
RETAINER } q 
~tia 5 
cay ee aa 
STABILIZER 
F-250-350 (4 x 2) BAR WASHER 


ES 


10.2b Remove this nut and bolt (arrow) from each side of the 
stabilizer bar (some models use a link nut, similar to 
the one shown in illustration) . .. 


10 Remove the front retainer and rubber insulator from the rear of the 
radius arm and retrieve any shims that may be present. 


Installation 


11 Install the radius arm by reversing the procedure, ensuring that 
the rubber insulators are in good condition and installed in the correct 
order. Replace worn insulators if required. Note: On 4WD models, a 
new stud and bolt are required because of the adhesive coating on the 
original part. If new fasteners are not available, thoroughly clean the old 
parts and apply Loctite No. 242 (or equivalent) to the threads of the fas- 
teners. Caution: /t is important that the shock absorber-to-lower 
bracket retaining bolt is installed with the bolt head toward the tire to 
maximize clearance to the brake system components. 

12 Have the front wheel alignment checked and, if necessary, 
adjusted. 
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10.3... then support the stabilizer bar and remove the nuts 
(arrows) from the two stabilizer bar brackets 


10 Front stabilizer bar- removal and installation 


Refer to illustrations 10.2a, 10.2b and 10.3 

1 Raise the front of the vehicle and place it securely on jackstands. 
2 Disconnect the right and left ends of the stabilizer bar from the 
link assembly attached to the axle beam bracket (see illustrations). 

3 Disconnect the stabilizer bar bracket bolts and remove the 
stabilizer bar (see illustration). 

4 Check the bracket bushings and linkage bushings for wear, 
cracking and other signs of deterioration. Replace parts as necessary. 
5 To install the bar, loosely assemble all stabilizer bar components, 
with both link assemblies outboard of the stabilizer bar. Note: To help 
identify the left and right link assemblies, an R or L is stamped on the 
shaft of the link. Force the stabilizer bar to the rear to connect the bar 
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11.7a Removing an I-beam pivot bushing with the special tool 
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11.7c |l-beam pivot bushing installation dimensions 


ends to the link assemblies. 

6 _ Tighten the nuts and bolts retaining the link assemblies to the sta- 
 bilizer bar and axle brackets. 

7 Check to be sure the insulators are seated in the retainers and 
that the stabilizer bar is centered in the assembly. 

8 Tighten the stabilizer bar bracket fasteners securely. 

9 Remove the jackstands and lower the vehicle. 


141. Front I-beam axle - removal, bushing replacement 
and installation 


Refer to illustrations 11.7a, 11.7b and 11.7c. 
Note: The following procedure is for 2WD models. The procedure for 
AWD model front axle removal and installation is described in Chapter 8. 


Removal 

1 Raise the vehicle and support the frame securely on jackstands. 
2 Remove the front wheel spindle from the axle (see Section 4). 
Note: /f only the pivot bushing is to be replaced it can be done with |- 
beam still attached to the vehicle with the proper tool and therefore re- 
moval of the spindle is not required. 

3 Remove the front spring (see Section 2). 

4 Remove the stabilizer bar (if equipped) (see Section 19). 

5 Remove the lower spring seat from the radius arm and remove 
the nut and long bolt securing the front of the radius arm to the axle 
(see illustrations 11.7a, 11.7b and 11.7c). Note: If only pivot bushing 
is to be replaced it can be done with |-beam still attached to the vehicle 
with the proper tool and therefore removal of the radius arm is not re- 
quired. 

6 Remove the nut and bolt securing the end of the axle to the pivot 
bracket. If total removal is required, withdraw the axle from beneath 
the vehicle. If only the pivot bushing is to be replaced, simply pull the 
pivot end of the axle down until the bushing is exposed. 


Bushing replacement 
7 Examine the bushings and pivot bolt for wear and replace if re- 
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11.7b Installing a new pivot bushing 


12.3 Remove the four U-bolt nuts (arrows) 


quired. The bushing can be removed using forcing screw, bushing 
remover and cup (Ford tool nos. T78P-5638-A1, T80T-5638-A2 and 
T80T-5638-A4, respectively). As an alternative to these tools, two ap- 
propriately sized sockets and a long bolt and nut can be used. After 
pressing the old bushing out, press the new bushing into the I-beam 
leaving 0.210 to 0.290-inch gap between shoulder of bushing and face 
of I-beam (see illustrations). Note: Do not use grease on the bushing 
to aid in installation. 


Installation 

8 Install the axle by reversing the removal procedure. Don’t tighten 
the fasteners completely yet. The remainder of installation is the re- 
verse of removal. 

9 Lower the vehicle. Tighten the nuts to the torque listed in this 
Chapter’s Specifications. 

10 Have the front end alignment checked, and if necessary, adjusted. 


12 Rear Jeaf spring - removal and installation 


Refer to illustrations 12.3 and 12.6 ‘ 


Removal 

1 Raise the vehicle until the weight is off the rear spring being 
worked on, but the tire is still touching the ground. 

2 Place the frame securely on jackstands. 

3 Remove the nuts from the spring U-bolts and drive the U-bolts 
from the U-bolt plate (see illustration). 

4 If so equipped, remove the auxiliary spring and spacer. On 4WD 
models, remove the ride height spacer between spring and axle. Note: 
Take note of the orientation of the wedged-shaped spacer for proper 
reinstallation (Bronco models only). 

5 Remove the spring-to-bracket nut at the front of the spring and 
drive the bolt out of the spring eye bushing. If the bolt is to be reused, 
use a soft brass drift so that the bolt is not damaged. 
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13.3 ...and this upper nut, then remove the shock absorber 


6 Remove the spring shackle bolt, holding the nut on the other side 
with a back-up wrench (see illustration). 

7 Remove the spring and shackle assembly from the rear shackle 
bracket. 

8 Remove the spring from under the vehicle. 

9 If the spring eye bushings are worn or damaged, they must be re- 
placed by an automotive repair shop with the necessary hydraulic 
press and associated tools. 


Installation 

10 To install the spring, position the rear of the spring in the shackle 
and install the upper shackle-to-spring bolt and nut with the bolt head 
facing out. Finger tighten the nut. On 4WD models, install ride height 
spacers between spring and axie. Note: On Bronco models, the 
sharper edge portion of the wedge must face forward. 

11. Position the front of the spring in the bracket and install the bolt 
and nut. Finger tighten the nut. 

12 Position the shackle in the rear bracket and install the bolt and nut. 
13 Position the spring on top of the axle with the spring tie bolt cen- 
tered in the hole in the seat. 

14 If so equipped, install the auxiliary spring and spacer. 

15 Install the spring U-bolts, U-bolt plate and nuts, Finger tighten the 
nuts. 

46 Lower the vehicle to the ground, then, in order, tighten the U-bolt 
nuts, the front spring nut and bolt and the rear shackle bolts and nuts 
to the torque listed in this Chapter’s Specifications. 


13 Rear shock absorbers - removal, inspection and installation 


Refer to illustrations 13.2 and 13.3 
1 Block the front wheels. Raise the rear of the vehicle and support it 
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13.2 Remove this lower nut... 


securely on jackstands. 

2 Remove the shock absorber lower attaching nut and puli it free of 
the mounting bracket (see illustration). 

3 Remove the securing nut from the upper mounting stud (see il- 
lustration) and withdraw the shock absorber from the vehicle. 

4 Inspection of the rear shock absorber is similar to that for the 
front shock absorber (see Section 7). 

5 Installation of the rear shock absorber is the reverse of removal. 


ee 


14 Rear stabilizer bar - removal and installation 
ee 
Refer to illustrations 14.2a, 14.2b and 14.6 

1 Raise the rear of the vehicle and place it securely on jackstands. 
2 Remove the nut from the lower end of the stabilizer bar link (see 
illustrations). 


"3 Remove the outer washer and insulator. 


4 Disconnect the stabilizer bar from the link. 

Is) Remove the inner insulators and washers and disconnect the link 
from the frame by removing the retaining nuts and bolts. 

6 Remove the nuts which attach the retainer and bracket to the U- 
bolt (see illustration), then remove the U-bolt and stabilizer bar. 

7 Installation is the reverse of the removal procedure. Tighten the 
nuts and bolts securely. 


15 Steering system - general information 


The manual steering gear for all vehicles covered by this manual 
is a recirculating ball-nut type, with the steering shaft, worm shaft and 
ball nut all in line. 

The steering shaft and worm shaft are separated by a flexible 
coupling which permits removal of the gearbox assembly or steering 
shaft (with column) independent of one another. 

The mechanical element of the steering gearbox is a low-friction, 
high-efficiency, recirculating bali system in which steel balls act as a 
rolling thread between the steering worm and ball nut. The one-piece 
ball nut is geared to the sector shaft and the lash between the sector 
shaft and rack of the ball nut is controtled by an adjusting screw through 
the sector cover which is retained in the end of the sector shaft. 

The power steering system installed in all vehicles with which this 
manual is concerned employs a Ford Coil pump, which is a belt-driven 
slipper type with a fiberglass nylon reservoir attached to the rear side 
of the pump housing front plate. The pump body is encased within the 
housing and reservoir. The pressure hose is attached with a quick-con- 
nect fitting, located below the filler neck at the outboard side of the 
reservoir, which allows the line to swivel. This is normal and does not 
indicate a loose fitting. 

The pump supplies fluid under pressure to an integral power 
steering gearbox of the torsion-bar feedback type. This gearbox is 
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14.2a Rear stabilizer bar installation details - typical 


designed with a one-piece rack piston, with the worm and sector shaft 
in one housing and the rotary valve assembly in an attached housing. 
This makes possible internal fluid passages between the valve and the 
power cylinder, eliminating all external hoses except the pressure and 
return lines between the pump and the gearbox. 

Due to the complexity of the power steering system and the spe- 
cial tools required to work on its components, servicing and adjust- 
ments described here are limited to those operations that can readily 
be performed by the home mechanic. Any other work should be re- 
ferred to a dealership or other reputable automotive repair shop spe- 
cializing in this type of work. 


——— IO OEE 
16 Steering gearbox - check and adjustment 


Refer to illustrations 16.9, 16.12, 16.24 and 16.27 
1 Check the reservoir fluid level (if so equipped). 
2 Check the steering linkage for wear if there is looseness present 


in the steering. 
3 If the looseness is traceable to wear in the steering box, check 


and adjust it as follows: 


Manual steering 

4. Remove the Pitman arm from the steering gear sector shaft using 
an appropriate puller (see illustration 16.24). Caution: Do not hammer 
on the end of the sector shaft. 

5 _ Lubricate the worm shaft seal with a drop of power steering fluid. 
6 Remove the horn pad to gain access to the steering wheel retain- 
ing nut (see Section 21). 

7 Be sure the steering column is properly aligned, so that no resis- 
tance to turning is induced by column binding. 
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14.2b Remove the two stabilizer bar link nuts (arrow) 


14.6 The stabilizer bar is attached to the rear axle by two 
brackets and U-bolts like this 
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16.9 Checking the manual steering gear preload 


8 Turn the steering wheel all the way to one side. 

9 Place an inch-pound torque wrench on the steering wheel nut and 
measure the lowest torque required to turn the wheel at a constant rate 
(see illustration). This is the worm bearing preload. 

10 Check that the torque is within the range listed in this Chapter’s 
Specifications. If not, remove the steering gear from the vehicle (see 
Section 17). 

11 Be sure that the sector cover bolts are tightened to the torque 
listed in this Chapter’s Specifications. 

12 Loosen the preload adjuster locknut and tighten the worm bearing 
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16.12 Manual steering gearbox components 
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16.27 Integral power steering gearbox components 


adjuster nut until all endplay has been removed (see illustration). 

13 Using an 11/16-inch socket and an inch-pound torque wrench, 
carefully turn the worm shaft all the way to the right and then turn it 
back about one-half turn. 

14 Tighten the adjuster nut until the specified worm bearing preload 
is obtained. i 

15 Tighten the adjuster nut locknut to the torque listed in this Chap- 
ter’s Specifications. 

16 Rotate the worm shaft from stop-to-stop, counting the total num- 
ber of turns, then turn the shaft back half way, placing the gear on cen- 
ter. 

17 Loosen the sector shaft adjuster locknut by turning it in a counter- 
clockwise direction. 

18 Turn the sector shaft adjuster screw clockwise to remove all lash 
between the ball nut and the sector teeth, then tighten the sector shaft 
locknut to the torque listed in this Chapter’s Specifications. 

19 Using an 11/16-inch, 12 point socket and an inch-pound torque 
wrench, observe the highest reading while the gear is turned through 
the center position. This is the backlash measurement. 

20 Check that the backlash is within the range listed in this Chapter’s 
Specifications. 

21 If necessary, repeat Steps 17 through 19 until the proper backlash 
is obtained. 

22 Reinstall the steering gear. 

23 Reinstall the Pitman arm and tighten the retaining nut to the 
torque listed in this Chapter’s Specifications. 


Power steering 


24 Remove the Pitman arm (see illustration) and remove the horn 
pad to gain access to the steering wheel retaining nut (see Section 21). 
Disconnect and plug the fluid return line at the reservoir. 

25 Place the fluid return line in a suitable container and turn the 
steering wheel lock-to-lock several times to discharge all of the fluid 
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16.24 Power steering gearbox installation details 


from the steering gear. 

26 Turn the shaft back 45-degrees from the left stop and attach a 
torque wrench calibrated in inch-pounds to the steering wheel nut. 

27. Rotate the steering gear about one-eighth of a turn and then 
move it back across the center position several times. Loosen the ad- 
juster locknut and turn the adjuster screw until the specified torque 
reading is reached when the steering gear is rotated through the over- 
center position (see illustration). 

28 Hold the screw and tighten the nut. 

29 Install the Pitman arm and steering wheel center cover. Recon- 
nect the fluid return line and refill the reservoir. Be sure the Pitman arm 
retaining nut is tightened to the torque listed in this Chapter’s 
Specifications. 


17 Steering gearbox - removal and installation 


Warning: On models equipped with airbags, make sure the steering 
shaft is not turned while the steering gear or box is removed or you 
could damage the airbag system. To prevent the shaft from turning, 
turn the ignition key to the lock position before beginning work or run 
the seat belt through the steering wheel and clip the seat belt into 
place. Due to possible damage to the air bag system, we recommend 
only experienced mechanics attempt this procedure. 


Manual steering 


Removal 


1 Raise the front of the vehicle and place it securely on jackstands. 
2. Disengage the flex coupling shield from the steering gear input 
shaft shield and slide it up the intermediate shaft (see illustra- 
tion 16.4). 

3 Disconnect the flex coupling from the intermediate steering shaft 
flange by removing the attaching bolts. 

4 Using an appropriate tie-rod end remover, disconnect the drag 
link from the Pitman arm. 

5 Remove the Pitman arm-to-sector shaft attaching nut and washer. 
6 Using an appropriate puller, remove the Pitman arm from the 
steering gear sector shaft. Caution: Do not hammer on the end of the 
sector shaft or on the tool 

7 While supporting the steering gear, remove the bolts and washers 
that attach the steering gear to the frame rail. 

8 Lower the steering gear assembly out of the vehicle. 

9 Remove the coupling-to-gear attaching bolt from the lower half of 
the flex coupling and remove the coupling from the assembly. 


Installation 


10 To install the gearbox, position the flex coupling on the input shaft 
of the steering gear. Note: Be sure to use a new coupling-to-gear attach- 
ing bolt and tighten it to the torque listed in this Chapter’s Specifications. 
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11 Center the input shaft (the center position is approximately three 
turns from either stop). 

12 Position the steering gear assembly so that the stud bolts on the 
flex coupling enter the bolt holes in the steering shaft flange and the 
holes in the mounting bosses of the gearbox match the bolt holes in 
the frame rail. 

13 While supporting the gearbox in the proper position, install the 
gearbox-to-frame rail attaching bolts and washers and tighten the 
bolts to the torque listed in this Chapter’s Specifications. Note: /f new 
bolts and washers are required, be sure that they are Grade 9. 

14 Connect the drag link to the Pitman arm, install the drag link ball 
Stud nut and tighten the nut to the torque listed in this Chapter’s Spec- 
ifications. Install a new cotter pin. 

15 Place the Pitman arm on the sector shaft, pointing down. Install 
the attaching nut and washer and tighten the nut to the torque listed in 
this Chapter’s Specifications. 

16 Attach the flex coupling to the steering shaft flange with the two at- 
taching nuts and tighten the nuts to the torque listed in this Chapter’s 
Specifications. 

17 Snap the flex coupling shield to the steering gear input shaft 
shield. 

18 Remove the jackstands and lower the vehicle. 


Power steering 


Removal 

19 Place a drain pan under the steering gearbox. 

20 Disconnect the pressure and return lines from the gearbox and 

plug the lines and the ports in the gearbox to prevent contamination. 

21 Disengage the flex coupling shield from the splash shield (see il- 

lustration 16.24). 

22 Disconnect the flex coupling at the steering gearbox by removing 

the retaining bolt. 

23 Raise the front of the vehicle and place it securely on jackstands. 

24 Using an appropriate tie-rod end remover, disconnect the tie-rod 

from the Pitman arm. 

25 Remove the nut and washer attaching the Pitman arm to the sec- 

tor shaft. 

26 Using an appropriate puller, remove the Pitman arm from the sec- 
. tor shaft. Caution: Be very careful not to damage the seals. 

27 Support the steering gearbox and remove the steering gearbox- 

to-frame rail attaching bolts. 

28 Work the steering gearbox free of the flex coupling and remove 

the steering gearbox from the vehicle. 

29 Remove the splash shield from the retaining lugs on the steering 

gearbox. 


Installation . 

30 To install the gearbox, position the splash shield over the gearbox 
lugs. 

31 Turn the steering wheel so that the spokes are in the horizontal 
position. 

32 Slide the flex coupling into position on the steering shaft assembly. 
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33 Center the steering gear input shaft with the index flat facing down 
(the center position is approximately three turns from either stop). 

34 Slide the steering gear input shaft into the flex coupling and the 
gearbox into place on the frame rail. 

35 Install the flex coupling attaching bolt and tighten it to the torque 
listed in this Chapter’s Specifications. 

36 Install the gearbox-to-frame rail attaching bolts and tighten them 
to the torque listed in this Chapter’s Specifications. 

37 Be sure that the wheels are in the straight ahead position, then in- 
stall the Pitman arm on the sector shaft. 

38 install the Pitman arm attaching washer and nut and tighten the 
nut to the torque listed in this Chapter’s Specifications. 

39 Attach the drag link to the Pitman arm, install the retaining nut and 
tighten it to the torque listed in this Chapter’s Specifications. Install a 
new cotter pin. 

40 Remove the jackstands and lower the vehicle. 

41 Install and tighten the pressure and return lines. Be sure you have 
removed the plugs from the lines and ports. 

42 Snap the flex coupling shield over the hose fittings and the splash 
shield. 

43 Disconnect the coil wire from the distributor. 

44 Fill the power steering fluid reservoir, then crank the engine and 
turn the steering wheel from lock-to-lock to distribute the fluid. 

45 Recheck the fluid level and add more if necessary. : 

46 Connect the coil wire, start the engine and turn the steering wheel 
from side-to-side. 

47 Inspect for leaks. 


18 Power steering system - bleeding 


1 If bubbles are visible in the power steering fluid, the air in the sys- 
tem should be bled off. 

2 __ Fill the reservoir as described in Chapter 1. 

3 _-Run the engine until the fluid reaches normal operating tempera- 
ture (165 to 175-degrees F). : 

4 Turn the steering wheel lock-to-lock several times. Note: Do not 
hold the wheel all the way to the left or right for more than five seconds 
or you may damage the pump. 

5 Recheck the fluid level and add more as necessary. 


19 Power steering pump - removal and installation 


Refer to illustrations 19.3a, 19.3b, 19.3¢, 19.9 and 19.12 


Removal 

1 Remove the power steering fluid from the pump reservoir by dis- 
connecting the fluid return hose at the reservoir and draining the fluid 
into a suitable container. 

2 __ Disconnect the pressure hose from the pump. 

3 Remove the bolts from the pump adjustment bracket (see 
illustrations). 
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4 Onearly models, loosen the pump enough to allow removal of the 
belt from the pulley. On later models with an auto tensioner, place 
a 5/8-inch wrench on the tensioner pulley bolt and rotate against 
spring tension enough to loosen and remove belt. 

5 Remove the pump (still attached to the adjustment bracket) from 
the support bracket and from the vehicle. 

6 If the pulley and adjustment bracket are to be removed from the 
pump, follow Steps 7 through 14. 

7 Drain as much fluid as possible from the pump through the filler 
pipe. 

8 Place the pump in a bench vise. 

9 Install a pulley removal tool (see illustration). 

10 Rotate the tool bolt counterclockwise to remove the pulley, then 
remove the bolts attaching the adjustment bracket to the pump and re- 
move the bracket. 


Installation 


11. To install the pump, place the adjustment bracket on the pump 
and install and tighten the retaining bolts to the torque listed in this 
Chapter’s Specifications. 

12 Thread a pulley installation into the steering pump shaft (see il- 
lustration). 

13 Rotate the tool nut clockwise to install the pulley on the shaft. 
Caution: Do not apply in-and-out pressure on the shaft as such pres- 
sure will damage the internal pump components. When properly 
installed, the pulley hub face must be flush within plus or minus 0.010 
inch of the end of the pump shaft. 

14 Place the pump with the attached pulley and adjustment bracket 
on the support bracket. 

15 Install the bolts connecting the support bracket to the adjustment 
bracket and tighten them securely. 

16 Place the belt on the pulley and adjust the belt tension as 
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19.3b Power steering pump installation details - 
typical V8 engine (except 460) 


described in Chapter 1. Note: Do not pry against the reservoir. Pres- 
sure on the fiberglass reservoir will cause it to crack, 

17 Attach the pressure hose to the pump fitting. 

18 Connect the return hose to the pump and tighten the clamp. 

19 Fill the reservoir and bleed the system (see Section 18). 

20 Check for leaks and recheck the fluid level, adding fluid if 
necessary. 
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19.3c Power steering pump 
installation details - 460 V8 engine 
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19.9 This special ‘ai, asian for removing power steering 
pulleys, is available at tool stores and some auto parts stores 


19.12 This special tool, desinea for nailing the power steering 
pulley, is available at tool stores and some auto parts stores 
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20.1 Typical steering linkage components - models with 
a coil spring front end 


20 Steering linkage - removal and installation 


Refer to illustrations 20.1 and 20.6 

Warning: Ali fasteners in the steering system are important as they 
could affect the safety of the system. They must be replaced with fas- 
teners of the same part number if replacement is necessary. Never sub- 
stitute with a replacement part of lesser quality. 


Removal 
1 Steering linkages for Ford pick-ups and Broncos come in many 
configurations and combinations, depending on driveaxle, suspension 
type and load carrying capabilities. They are all of a common type and 
consist of a connecting link with either two ball-type links on either end 
or one ball-type link and a male or female thread (see illustration). 

‘2 If a linkage is bent or if the balljoint end is excessively worn, it 
must be replaced. 
3. Any balljoint end can be removed after the cotter pin and retaining 
nut are first withdrawn. A “pickle fork” designed for this job is the 
quickest and easiest method for removing this type of connection. 
However, the rubber dust seat is usually damaged with this type of tool 
and the seal should be replaced (even if the joint is being reused). A 
balljoint end can also be removed with a puller. Use the jaws of the 
puller to grasp the housing of the component (Pitman arm, sector 
shaft, spindle arm, etc.). Situate the point of the screw on the center of 
the balljoint bolt. Tighten the puller to put tension on it and lightly tap 
the housing with a brass hammer to help break the joint free. Be 
careful not to damage either the joint or the housing. 
4 If the threaded end of a linkage component is being removed, first 
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21.3 Horn pad installation details 
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— 45° 


20.6 Position the steering linkage clamps within a limit of 45- 
degrees as shown - the threaded portion of the bolts on 
the right (passengers) side must face the rear, and the 
threaded portion of the bolts on the left (drivers) 
side must face the front of the vehicle 
_——_—————————— ee 


mark the component so that the threads can be reinserted to the same 
exact depth. The vehicle will still need an alignment, but the setting will 
be close to original so the vehicle can be driven to the alignment facility. 
5 Unscrew the component after releasing the bolts and nuts of the 
clamps. 


Installation 

6 _ Install the new component to a depth matching the original part 
and install a retaining nut and new cotter pin. Tighten the bolts and 
nuts on any clamps to the torque listed in this Chapter’s Specifications 
and have the vehicle’s front end alignment checked. Align the clamps 
as shown (see illustration). 


ee 
21 Steering wheel - removal and installation 
ee 
Refer to illustrations 21.3, 21.4, 21.5, 21.7 and 21.8 

Warning: Some later models are equipped with airbags. If your vehicle 
is equipped with an airbag, DO NOT attempt to remove the steering 
wheel. Have the procedure performed by a dealer service department 
or other qualified repair shop. 

1 Park the vehicle with the front wheels in the straight ahead position. 
2 __ Disconnect the cable from the negative battery terminal. 

3 Remove one screw from the underside of each steering wheel 
spoke and lift the horn switch assembly (steering wheel pad) off the 
steering wheel to gain access to the wires beneath (see illustration). 
Do not remove the horn assembly at this time. 

4 Onmodels with cruise control, pinch the J-clip ground wire termi- 
nal firmly and pull it out of the hole in the steering wheel (see illustra- 
tion). Note: Do not pull the ground terminal out of the threaded hole 
without pinching the terminal clip to relieve the spring retention of the 
terminal in the threaded hole. 

5 __ Disconnect the horn switch wiring (see illustration). 

6 Remove the horn switch assembly. 

7 Remove the steering wheel retaining nut (see illustration), Mark 


’ ; 
% ee pe: : pe Os : 
21.4 If equipped, disconnect the cruise-control system ground 
terminal with needle-nose pliers 
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21.5 Disconnect the horn wiring 


21.8 Use a puller to remove the steering wheel from the steering 
, shaft - DON’T beat on the shaft 


the relationship of the steering wheel to the shaft to ensure correct po- 
sitioning of the steering wheel upon installation. 

8 Using a steering wheel puller, remove the steering wheel (see il- 
lustration). Caution: Do not beat on the shaft in an attempt to remove 
the wheel. 

9 Installation is the reverse of the removal procedure. When attach- 
ing the steering wheel to the steering column shaft, place it on the 
shaft so that the mark and the flat on the wheel are in line with the mark 
and the flat on the shaft. Tighten the steering wheel retaining nut to the 
torque listed in this Chapter’s Specifications. 


22 Wheel alignment - general information 


Refer to illustration 22.1 

Note: Since wheel alignment is generally out of the reach of the home 
mechanic, this section is intended only to familiarize the reader with the 
basic terms used and procedures followed during a typical wheel align- 
ment job. In the event that your vehicle needs a wheel alignment check 
or adjustment, we recommend that the work be done by a reputable 
wheel alignment shop. 

1 The three basic adjustments made when aligning a vehicle’s front 
end are toe-in, caster and camber (see illustration). 

2. Toe-in is the amount the front wheels are angled in relationship to 
the centerline of the vehicle. For example, in a vehicle with zero toe-in, 
the distance measured between the front edges of the wheels is the 
same as the distance measured between the rear edges of the wheels. 
The wheels are running parallel with the centerline of the vehicle. Toe- 
in is adjusted by lengthening or shortening the tie-rods. Incorrect toe-in 
will cause tires to wear improperly by making them “scrub” against the 
road surface. 

3 Camber and caster are the angles at which the wheel and suspen- 
sion upright are inclined to the vertical. Camber is the angle of the wheel 
in the lateral (side-to-side) plane, while caster is the angle of the wheel 
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21.7 Remove the steering wheel nut, then mark the relationship 
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22.1 Typical alignment details 


A minus B = C (degrees camber) 
D = caster (measured in degrees) 
E minus F = toe-in (measured in inches 
G = toe-in (expressed in degrees) 


and upright in the longitudinal (fore-and-aft) plane. Camber angle affects 
the amount of tire tread which contacts the road and compensates for 
change in the suspension geometry when the vehicle is traveling around 
curves or over an undulating surface. Caster angle affects the self-cen- 
tering action of the steering, which governs straight-line stability. 

4 Some vehicles covered in this manual have caster and camber 
angles designed into the front suspension and no provision is available 
to change them. On other vehicles, provision is made for camber ad- 
justment, but not for caster adjustment. Still others have provisions for 
adjustment to both caster and camber. For those vehicles with no pro- 
vision for these adjustments, in extreme cases, certain components 
may be bent by a shop with the proper equipment in order to correct 
the caster and camber. In all cases, however, steering alignment work 
should always be performed by a facility with the proper equipment 
and experienced personnel. 
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1. General information 
Ne eee 
Ford pick-ups are built with body-on-separate frame construc- 
tion. The frame is ladder-type, consisting of two C-section steel side 
rails joined by a variable number of crossmembers. All crossmembers 
are riveted, with the exception of the one under the transmission, 
which is bolted in to facilitate transmission removal and installation. 
The number of crossmembers in the frame depends on the vehicle 


wheelbase and load rating. 
Pick-up body styles available range from standard cabs to super 


cabs and crew cab models. All cabs are of single welded unit con- 
struction. The cabs are bolted to the frame and use rubber mounts for 
noise and vibration isolation. 

Front fenders, hood, inner fender panels and grills are bolted to 
the cab and the radiator support at the front of the vehicle. The radiator 
support is attached to the front frame rails and insulated with rubber 
‘donuts’. Bolts retain the support. 

Bumpers are bolted to the frame horns at the front and to the 
frame rails at the rear via mounting brackets. Doors, seats, and dash- 
board are all bolted to the cab and are individually replaceable. 
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Chapter 11 Body 


2 ~ Body - maintenance 


1. The condition of your vehicle’s body is very important, because it 
determines the secondhand value. It is much more difficult to repair a 
neglected or damaged body than it is to repair mechanical compo- 
nents. The hidden areas of the body, such as the fender wells, the 
frame, and the engine compartment, are equally important, although 
obviously not requiring as frequent attention as the rest of the body. 

2 Once a year, or every 12,000 miles, it is a good idea to have the 
underside of the body and the frame steam cleaned. All traces of dirt 
and oil will be removed and the underside can then be inspected care- 
fully for rust, damaged brake lines, frayed electrical wiring, damaged 
cables, and other problems. The suspension components should be 
greased upon completion of this job. 

3 At the same time, clean the engine and the engine compartment 
using either a steam cleaner or a water soluble degreaser. 

4 The fender wells should be given extra attention, as undercoating 
can peel away and stones and dirt thrown up by the tires can cause 
the paint to chip and flake, allowing rust to set in. If rust is found, clean 
down to the bare metal and apply an anti-rust paint. 

5 The body should be washed once a week (or when dirty). Thor- 
oughly wet the vehicle to soften the dirt, then wash it down with a soft 
sponge and plenty of clean soapy water. If the surplus dirt is not 
washed off very carefully, it will in time wear down the paint. 

6 Spots of tar or asphalt coating thrown from the road surfaces 
should be removed with a cloth soaked in solvent. 

7 Once every six months, give the body and chrome trim a thor- 
ough wax job. If a chrome cleaner is used to remove rust on any of the 
vehicle’s plated parts, remember that the cleaner also removes part of 
the chrome, so use it sparingly. 


3 -~*Vinyl trim - maintenance 


1 Don’t clean vinyl trim with detergents, caustic soap or petroleum 
based cleaners. Plain soap and water works just fine, with a soft brush 
to clean dirt that may be ingrained. Wash the vinyl as frequently as the 
rest of the vehicle. 

2 After cleaning, application of a high quality rubber and vinyl pro- 
tection will help prevent oxidation and cracks. The protection can also 
be applied to weather-stripping, vacuum lines and rubber hoses, which 
often fail as a result of chemical degradation, and to the tires. 


4 Upholstery and carpets - maintenance 


1 Every three months remove the carpets or mats and clean the in- 
terior of the vehicle (more frequently if necessary). Vacuum the uphol- 
stery and carpets to remove loose dirt and dust. 

2 Leather upholstery requires special care. Stains should be re- 
moved with warm water and a very mild soap solution. Use a clean, 
damp cloth to remove the soap, then wipe again with a dry cloth. 
Never use alcohol, gasoline, nail polish remover or thinner to clean 
leather upholstery. 

3 After cleaning, regularly treat leather upholstery with a leather 
wax. Never use car wax on leather upholstery. 

4 _ In areas where the interior of the vehicle is subject to bright sun- 
light, cover leather seats with a sheet if the vehicle is to be left out for 
any length of time. 


5 Body repair - minor damage 


See photo sequence 


Repair of minor scratches 
1 If the scratch is superficial and does not penetrate to the metal of 


the body, repair is very simple. Lightly rub the scratched area with a 
fine rubbing compound to remove loose paint and built up wax. Rinse 


the area with clean water. 

2 Apply touch-up paint to the scratch, using a small brush. Con- 
tinue to apply thin layers of paint until the surface of the paint in the 
scratch is level with the surrounding paint. Allow the new paint at least 
two weeks to harden, then blend it into the surrounding paint by rub- 
bing with a very fine rubbing compound. Finally, apply a coat of wax to 
the scratch area. 

3 If the scratch has penetrated the paint and exposed the metal of 
the body, causing the metal to rust, a different repair technique is re- 
quired. Remove ail loose rust from the bottom of the scratch with a 
pocket knife, then apply rust inhibiting paint to prevent the formation of 
rust in the future. Using a rubber or nylon applicator, coat the 
scratched area with glaze-type filler. If required, the filler can be mixed 
with thinner to provide a very thin paste, which is ideal for filling narrow 
scratches. Before the glaze filler in the scratch hardens, wrap a piece 
of smooth cotton cloth around the tip of a finger. Dip the cloth in thin- 
ner and then quickly wipe it along the surface of the scratch. This will 
ensure that the surface of the filler is slightly hollow. The scratch can 
now be painted over as described earlier in this section. 


Repair of dents 

4 When repairing dents, the first job is to pull the dent out until the 
affected area is as close as possible to its original shape. There is no 
point in trying to restore the original shape completely as the metal in 
the damaged area will have stretched on impact and cannot be re- 
stored to its original contours. It is better to bring the level of the dent 
up to a point which is about 1/8 inch below the level of the surrounding 
metal. In cases where the dent is very shallow, it is not worth trying to 
pull it out at all. 

5 If the back side of the dent is accessible, it can be hammered out 
gently from behind using a soft-face hammer. While doing this, hold a 
block of wood firmly against the opposite side of the metal to absorb 
the hammer blows and prevent the metal from being stretched. 

6 If the dent is in a section of the body which has double layers, or 
some other factor makes it inaccessible from behind, a different tech- 
nique is required. Drill several small holes through the metal inside the 
damaged area, particularly in the deeper sections. Screw long, self 
tapping screws into the holes just enough for them to get a good grip 
in the metal. Now the dent can be pulled out by pulling on the protrud- 
ing heads of the screws with locking pliers. 

7 The next stage of repair is the removal of paint from the damaged 
area and from an inch or so of the surrounding metal. This is easily 
done with a wire brush or sanding disk in a drill motor, although it can 
be done just as effectively by hand with sandpaper. To complete the 
preparation for filling, score the surface of the bare metal with a screw- 
driver or the tang of a file or drill small holes in the affected area. This 
will provide a good grip for the filler material. To complete the repair, 
see the Section on filling and painting. 


Repair of rust holes or gashes 


8 Remove all paint from the affected area and from an inch or so of 
the surrounding metal using a sanding disk or wire brush mounted in a 
drill motor. If these are not available, a few sheets of sandpaper will do 
the job just as effectively. 

9 With the paint removed, you will be able to determine the severity 
of the corrosion and decide whether to replace the whole panel, if pos- 
sible, or repair the affected area. New body panels are not as expen- 
sive as most people think and it is often quicker to insiall a new panel 
than to repair large areas of rust. 

10 Remove all trim pieces from the affected area (except those 
which will act as a guide to the original shape of the damaged body, 
such as headiight shells, etc.). Using metal snips or a hacksaw blade, 
remove all loose metai and any other metal that is badly affected by 
rust. Hammer the edges of the hole in to create a slight depression for 
the filler material. 

11. Wire brush the affected area to remove the powdery rust from the 
surface of the metal. If the back of the rusted area is accessible, treat it 
with rust inhibiting paint. 

12 Before filling is done, block the hole in some way. This can be 
done with sheet metal riveted or screwed into place, or by stuffing the 
hole with wire mesh. 
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8.4 Hood hinge and link assembly components - exploded view ° 


13 Once the hole is blocked off, the affected area can be filled and 
painted. See the following subsection on filling and painting. 


Filling and painting 

14 Many types of body fillers are available. Generally speaking, body 
repair kits which contain filler paste and a tube of resin hardener are 
best for this type of repair work. A wide, flexible plastic or nylon appli- 
cator will be necessary for imparting a smooth and contoured finish to 
the surface of the filler material. Mix-up a small amount of filler on a 
clean piece of wood or cardboard (use the hardener sparingly). Follow 
the manufacturer’s instructions on the package, otherwise the filler will 
set incorrectly. 

15 sing the applicator, apply the filler paste to the prepared area. 
Draw the applicator across the surface of the filler to achieve the de- 
sired contour and to level the filler surface. As soon as a contour that 
approximates the original one is achieved, stop working the paste. If 
you continue, the paste will begin to stick to the applicator. Continue to 
add thin layers of paste at 20 minute intervals until the level of the filler 
is just above the surrounding metal. 

16 Once the filler has hardened, the excess can be removed with a 
body file. From then on, progressively finer grades of sandpaper 
should be used, starting with a 180-grit paper and finishing with 600- 
grit wet-or-dry paper. Always wrap the sandpaper around a flat rubber 
or wooden block, otherwise the surface of the filler will not be com- 
pletely flat. During the sanding of the filler surface, the wet-or-dry pa- 
per should be periodically rinsed in water. This will ensure that a very 
smooth finish is produced in the final stage. 

17 At this point, the repair area should be surrounded by a ring of 
bare metal, which in turn should be encircled by the finely feathered 
edge of good paint. Rinse the repair area with clean water until all of 
the dust produced by the sanding operation is gone. 

18 Spray the entire area with a light coat of primer. This will reveal 
any imperfections in the surface of the filler. Repair the imperfections 
with fresh filler paste or glaze filler and once more smooth the surface 
with sandpaper. Repeat this spray-and-repair procedure until you are 
satisfied that the surface of the filler and the feathered edge of the 
paint are perfect. Rinse the area with clean water and allow it to dry 
completely. 

19 The repair area is now ready for painting. Spray painting must be 
carried out in a warm, dry, windless and dust-free atmosphere. These 
conditions can be created if you have access to a large indoor work 
area, but if you are forced to work in the open, you will have to pick the 
day very carefully. If you are working indoors, dousing the floor in the 
work area with water will help settle the dust which would otherwise be 
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in the air. If the repair area is confined to one body panel, mask off the 
surrounding panels. This will help minimize the effects of a slight mis- 
match in paint color. Trim pieces such as chrome strips, door handles, 
etc., will also need to be masked off or removed. Use masking tape 
and several thicknesses of newspaper for the masking operations. 

20 Before spraying, shake the paint can thoroughly, then spray a test 
area until the spray painting technique is mastered. Cover the repair 
area with a thick coat of primer. The thickness should be built-up using 
several thin layers of primer rather than one thick one. Using 600-grit 
wet-or-dry sandpaper, rub down the surface of the primer until it is 
very smooth. While doing this, the work area should be thoroughly 
rinsed with water and the wet-or-dry sandpaper periodically rinsed as 
well. Allow the primer to dry before spraying additional coats. 

21 Spray on the top coat, again building up the thickness by using 
several thin layers of paint. Begin spraying in the center of the repair 
area and then, using a circular motion, work out until the whole repair 
area and about two inches of the surrounding original paint is covered. 
Remove all masking material 10 to 15 minutes after spraying on the fi- 
nal coat of paint. Allow the new paint at least two weeks to harden, 
then use a very fine rubbing compound to blend the edges of the new 
paint into the existing paint. Finally, apply a coat of wax. 


6 Body repair - major damage 


1 Major damage must be repaired by an auto body shop specifi- 
cally equipped to perform body and frame repairs. These shops have 
the specialized equipment available that is required to do the job prop- 
erly. 

2 If the damage is extensive, the body must be checked for proper 
alignment or the vehicte’s handling characteristics may be adversely 
affected and other components may wear at an accelerated rate. 

3 Due to the fact that all of the major body components (hood, 
fenders, etc.) are separate and replaceable units, any seriously dam- 
aged components should be replaced rather than repaired. Sometimes 
the components can be found in a wrecking yard that specializes in 
used vehicle components, often at considerable savings over the cost 
of new parts. 


7 Hinges and locks - maintenance 


Once every 3000 miles, or every three months, the hinges, locks 
and latch assemblies on the doors, hood and trunk should be given a 
few drops of fight oi! or lock lubricant. The door latch strikers should 
also be lubricated with a thin coat of grease to reduce wear and ensure 
free movement. 


8 Hood - removal, installation and alignment 


Refer to illustration 8.4 


Removal 

1. This procedure must be performed with two people to avoid per- 
sonal injury and to avoid damage to the hood and surrounding body 
components. 

2 With the hood open, carefully mark the position of the hood in re- 
lationship to the link assemblies and hinges. 

3 If the vehicle is equipped with an underhood light, disconnect it. 
4 With one person situated on either side of the hood, loosen and 
remove the link assembly and hood-to-hinge bolts on both sides (see 
illustration). 

5 Pivot the nose of the hood down slowly until the assembly is level 
and remove it toward the front of the vehicle. 


Installation 

6 __ Installation is the reverse of removal. Be sure to position the hood 
carefully and align it with the previously made marks. Tighten all bolts 
securely and check the hood for proper operation and fit. 
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These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor 
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles. 


1 If you can’t access the backside of the body panel to hammer 2 ...then screw the slide-hammer into the hole and operate it. 
out the dent, pull it out with a slide-hammer-type Gent puller. In Tap with a hammer near the edge of the dent to help ‘pop’ the 
the deepest portion of the dent or along the crease line, drill or metal back to its original shape. When you’re finished, the dent 

punch hole(s) at least one inch apart... area should be close to its original contour and about 1/8-inch 


below the surface of the surrounding metal 


= SS Neg ee ae, 4 : ase! 
3 Using coarse-grit sandpaper, remove the paint down to the 


4 When the paint is removed, touch will probably be more 


bare metal. Hand sanding works fine, but the disc sander shown heipful than sight for telling if the metal is straight. Hammer 
here makes the job faster. Use finer (about 320-grit) sandpaper to down the high spots or raise the low spots as necessary. 
feather-edge the paint at least one inch around the dent area Clean the repair area with wax/silicone remover 
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5 Following label instructions, mix up a batch of plastic filler and 6 Working quickly so the filler doesn’t harden, use a plastic 
hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it 
incorrectly, it will either not cure properly or cure too quickly (you bonds completely. Work the filler until it matches the original 


won’t have time to file and sand it into shape) contour and is slightly above the surrounding metal 
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7 Let the filler harden until you can just dent it with your 


fingernail. Use a body file or Surform tool (shown here) to rough- 


shape the filler 


9 You shouldn’t be able to feel any ridge at the transition from 


the filler to the bare metal or from the bare metal to the old paint. 


As soon as the repair is flat and uniform, remove the dust and 
mask off the adjacent panels or trim pieces 


11. The primer will help reveal imperfections or scratches. Fill 
these with glazing compound. Follow the label instructions and 
sand it with 360 or 400-grit sandpaper until it’s smooth. Repeat 
the glazing, sanding and respraying until the primer reveals a 
perfectly smooth surface 
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FSS f 2 2 BY. ia 


8 Use coarse-grit sandpaper and a sanding board or block to 
work the filler down until it’s smooth and even. Work down to 
finer grits of sandpaper - always using a board or block - ending 

up with 360 or 400 grit 


3 i SS ti Re SS eee pee ae eee tanh a 
10 Apply several layers of primer to the area. Don’t spray the 
primer on too heavy, so it sags or runs, and make sure each coat 
is dry before you spray on the next one. A professional-type spray 
gun is being used here, but aerosol spray primer is available 
inexpensively from auto parts stores 


12 Finish sand the primer with very fine sandpaper (400 or 600- 
grit) to remove the primer overspray. Clean the area with water 
and allow it to dry. Use a tack rag to remove any dust, then apply 
the finish coat. Don’t attempt to rub out or wax the repair area 
until the paint has dried completely (at least two weeks) 
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9.11 Door hinge detail - arrows indicate the direction of 
adjustment typical for each mounting location 


Alignment (hood) 

7 If necessary, adjust the hood for proper fit by shifting the hood on 
the hinges using the following procedure. 

8 Loosen the hinge-to-fender inner screws enough to allow the 
hood/hinge to move with some resistance on the fender mount (see il- 
lustration 8.4). 

9 ~° Lower the hood and adjust the hinge up or down or rotate as re- 
quired to obtain a flush fit between the hood and the top of the cowl- 
ing. 


10 Have an assistant raise the hood only enough to allow access to. 


the hinge-to-fender screws and tighten. Note: To maintain alignment, 
try not to disturb the hinge to fender positioning prior to tightening 
screws. 

11 Loosen the two latch assembly screws from the front radiator 
support. 

12 Loosen the hinge-to-hood screws enough to allow the hood to 
move with some resistance on the hinge. 

13 Lower hood and adjust the hood forward or rearward and from 
side to side as required for proper hood to fender fit. 

14 Have an assistant raise the hood only enough to allow access to 
the hinge-to-hood screws and tighten. Note: To maintain alignment, try 
not to disturb the hinge to hood positioning prior to tightening the 
Screws. 


Alignment (hood latch) 


15 If necessary, adjust the hood latch for proper alignment using the 
following procedure. 

16 If not already done, loosen the two latch assembly screws at the 
front radiator support. 

17 Lower the hood to an almost closed position and move the latch 
assembly until it is properly aligned with the hood striker. 

18 Raise the hood and tighten the latch assembly screws. 

19 Close the hood and check for proper latch engagement. 

20 _ ‘If the hood latches, but moves slightly up and down, the latch as- 
sembly is probably to high. Carefully loosen the latch assembly screws 
and tap the assembly down slightly. Tighten the screws. Note: Try not 
to disturb side to side adjustment. Repeat the engagement check. 

21 ‘If the hood refuses to latch or must be slammed to properly latch, 
the latch assembly is probably to low. Carefully loosen the latch as- 
sembly screws and tap the assembly up slightly. Tighten the screws. 
Note: Try not to disturb side to side adjustment. Repeat the engage- 
ment check. 


LATCH STRIKER 


7.0mm (9/32 IN.) MAX. 
1.5mm (1/16 IN.) MIN. 


9.18 Door latch and striker assembly - note dimension from 
striker shoulder to iatch hook 


9 Door - removal, installation and alignment 


Refer to illustrations 9.11 and 9.18 


Removal 

1 Disconnect the cable at the negative battery terminal. 

2 if the door is to be replaced, removal all usable hardware, trim 
and glass parts. 

3 Remove the upper and lower hinge access hole cover plates, if 
equipped. Mark the location of the hinges on the door and door pillar 
by scribing a line around the hinges. 

4 Inside the cab, remove the lower side kick panel on the door to be 
removed. Disconnect the door harness electrical connectors from the 
vehicle harness. 

5 Remove the door harness-to-pillar grommet and pull the harness 
free from the body. 

6 Open and support the door so that it doesn’t fall after the hinges 
are removed. 

7 Remove the door to hinge retaining bolts and remove the door. 


Installation 


8 Installation is the reverse of removal except align the door if nec- 
essary. 


Alignment 


Hinges 

9 The door hinges provide sufficient adjustment to correct most 
door misalignment conditions. The holes in the hinge and/or hinge at- 
taching points are enlarged or elongated to provide for hinge and door 
alignment. 

10 Close the door and check the fit, the door to cab outer panels 
should be flush and all gaps equal. 

11 If the door needs alignment, determine which hinge bolts must be 
loosened to move the door in the desired direction (see illustration). 
12 Open the door and loosen the hinge bolts enough to allow move- 
ment of the door with a padded pry bar. 

13 With the door open and supported, move the door the distance 
estimated to obtain the desired fit by prying at the hinges, then tighten 
the hinge bolts. 

14 Carefully close the door while checking for binding and interfer- 
ence with the adjacent panels. 

15 Once closed and latched, check the door for proper fit. Repeat 
the sequence as needed to get the desired fit. 

16 Adjust the door latch and striker plate if necessary. 


Latch and striker 
17 The striker pin can be adjusted laterally and vertically as well as 
forward and rearward. 


18 Check the clearance between the striker and latch as shown (see 
illustration). 


19 If required, remove the striker and shim the striker-to-door pillar 
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10.2 Details of a typical outside door handle assembly 


to obtain the proper clearance between the striker and latch as shown. 
Note: A special TORX drive socket will be required to loosen and 
tighten the striker. E 

20 Move the striker as required to provide a flush fit between the 
door and body panels. 

21 Tighten the striker and check the door for proper fit. Repeat the 
sequence as needed to obtain the desired fit. 


10 Door handle (outside) and lock cylinder - removal and 
installation 


Refer to illustrations 10.2 and 10.9 


Door handle 


i Remove the inner door trim panel as described in Section 11. Re- 
move the plastic watershield from the inside of the door. 

2 Disconnect the latch actuator rod from the door handle assembly 
(see illustration). 

3 Using a socket and small ratchet, remove the nut and the screw 
retaining the door handle assembly. 

4 Remove the door handle assembly and the pads from the door. 

5 ‘If the handle is being replaced, transfer the pads and the actuator 
rod clip to the new handle assembly. 

6 _ Installation is the reverse of removal. Check the handle assembly 
for correct operation before installing the inner door watershield and 
panel. 


Lock cylinder 

Note: /f a lock cylinder is being replaced, it should be replaced in both 
doors and the ignition cylinder. These cylinders come in sets and allow 
the vehicle to be unlocked and driven with one key. 

7 Roll the window all the way up. 

8 Remove the inner door trim panel and watershield as described in 
Section 11. 

9 Disconnect the lock actuating rod from the lock cylinder (see il- 
lustration). 


DOOR OUTER PANEL 
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10.9 Details of a typical door lock cylinder assembly 


10 Slide the lock cylinder retaining clip out of the groove in the lock 
cylinder. Remove the lock cylinder from the outside of the door. 

11 Installation is the reverse of removal. Be careful when reinstalling 
the watershield to ensure that it fits tightly to the door and is not torn or 
deformed in any way. If this shield is not watertight, it can cause an ac- 
cumulation of water inside of the door and eventual rusting. It is some- 
times necessary to re-glue the lip of the seal, using contact cement. 


11 Door trim panel - removal and installation 


Refer to illustrations 11.4 and 11.8 


Removal 


14 Remove the screw retaining the armrest section of the trim panel 
to the door inner panel and remove the armrest pad. 

2 Remove the screw retaining the inside door handle and remove 
the handle. 

3 On vehicles with manually operated window cranks, remove the 
screws retaining the crank, then remove the crank and washer. 

4 On vehicles with power windows, remove the power window 
switch panel by inserting a thin-blade screwdriver between the bezel 
and the trim panel, at either side of the bezel. Then carefully pry the 
bezel from the trim panel and the housing assembly will snap out. Re- 
move the retaining screws from the bottom side of the connector and 
remove the switch assembly from the connector (see illustration). 

5 Onmodels so equipped, remove the door lock control knob. 

6 Onmodels with power door locks, remove the switch housing as- 
sembly from the panel by inserting a thin-blade screwdriver into the 
spring tab slot located at the top and bottom of the switch housing. 
Apply pressure and the assembly will pop out. Disconnect the housing 
from the wiring assembly connector by separating the locking fingers. 
7 If equipped with a power outside rear view mirror, remove the 
switch housing bezel by removing the two retaining bezel nuts and the 
bezel. 

8  Onearly models, using a thin-blade screwdriver or putty knife, in- 
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11.4 Power window switch installation (typical) 
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or 


sert it at each of the door panel retaining clip locations and carefully 
pry the clips from the door. (see illustration). Note: Do not use the 
panel itself to pull the clios from the door, as damage to the panel may 
occur. 

9 On later models, remove the door panel retaining screws first. 
Then, using a thin-blade screwdriver or putty knife, insert it at each of 
the retaining clip locations and carefully pry the clips from the door. 


Installation 

10 Replace any damaged or missing clips with new ones. 

11. Position the trim panel on the inner door panel, locating the clips 
properly in the countersunk holes and firmly push the trim panel by 
hand at each clip location to seat the panel. Do not use a hammer or 
other tool, as damage to the trim panel may occur. 

12 The remaining installation steps are the reverse of the removal 
procedure. 


12 Door glass - replacement and adjustment 


Refer to illustration 12.3 


Replacement 

1 Remove the door trim panel (refer to Section 11). 

2 Remove the vent window assembly (refer to Section 14). 

3 Rotate the front edge of the door glass down, then lift the glass 
and channel assembly from the door (see illustration). 

4 If the glass is to be replaced, it must be removed and new glass 
installed in the glass channel by a glass shop with the special tools re- 
quired for the job. 

5 Installation is the reverse of the removal procedure. When insert- 
ing the glass and channel into the door, be sure that the regulator roller 
arm is positioned correctly in the glass bracket channel. If necessary, 
before installing the door trim, adjust the window for proper fit. 


Adjustment 

6 The front door window glass can be adjusted forward and rear- 
ward by loosening the front division bar lower attaching screws and 
the rear retainer lower attaching screws (see illustration 12.3). After 
proper fit is obtained, tighten the screws. 


13 Door window regulator - replacement 


Refer to illustrations 13.4 and 13.6 

1 Remove the door trim panel (refer to Section 11). 

2 Support the window glass in the full up position. 

3 To remove the regulator, remove the center pin from the regulator 
attaching rivets using a drift punch. Using a 1/4 inch drill, remove the 
head from each rivet and remove the rivet. Be careful not to enlarge the 
sheet metal holes during the drilling procedure. 

4  Disengage the regulator arm from the glass bracket and remove 
the regulator (see illustration). 

5 If rivets are not available when installing the regulator, a 1/4-20 x 
1/2 inch screw and washer assembly, and a 1/4-20 nut and washer as- 
sembly may be used instead. 

6 All window regulator rollers, shafts and the entire length of the 
roller guides should be lubricated with polyethylene grease before in- 
stallation (see illustration). 

7 Remaining installation is the reverse of removal. 


———————— ee 
14 Vent window assembly - removal and installation 
_—<$———————— ee 
Refer to illustration 14.10 


1 Refer to Section 11 and remove the door trim panel. 


2 Remove the screw retaining the division bar to the inner door 
panel. 
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assembly installation - early models 


eas of the roller guides and shafts should be lubricated with polyethylene grease prior to installation 


13.6 The shaded ar 
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14.10 Typical vent window installation details - note correct 
positioning of the front door window run spacer when installing 


the vent window assembly 


3 Remove the screws retaining the vent window assembly to the 
leading edge of the door (see illustration 12.3). 

4 Lower the door glass to the bottom of its travel. 

5 Pull the glass run out of the upper run retainer next to the vent 
window division bar. Pull the glass run out just far enough to allow the 
vent window assembly to be removed. 

6 ‘Tilt the vent window and the division bar assembly toward the 
rear of the door. Carefully guide the assembly up and out of the door. 
7 Remove the two upper pivot-to-vent frame screws. 

8 Remove the retaining nut and tension spring from the vent win- 
dow lower pivot. 

9 Separate the vent glass retainer and the pivot stops from the vent 
frame and weatherstripping assembly. 

10 Installation is the reverse of the removal procedure. The pivot ten- 
sion spring should be adjusted so the vent will remain open at highway 
speeds. Be sure the front door window spacer is in place when in- 
stalling the vent window and division bar assembly (see illustration). 


15 Rear window - removal and installation 


Refer to illustrations 15.11 and 15.12 


Removal 


1 Remove the molding from around the rear window, then, using a 
screwdriver from the inside of the cab, pry carefully around the weath- 


DRAW CORD 


15.11 Installation of a draw cord to assist in rear 
window installation 


erstrip lip forcing the weatherstripping out. Have an assistant pull on 
the window assembly to remove it, with the weatherstripping attached. 
2 On stiding type rear windows, using a screwdriver and pliers, te- 
move the sliding glass stopper from the channel. 

3 From the channel track, remove the four screws holding the two 
fixed frame divider bars. 

4 With the window assembly standing vertically on its lower edge, 
place a folded rag near the center of the window frame to protect the 
channel. 

5 Stand on the rag with one foot and gently lift the top edge of the 
frame and remove the sliding windows and fixed frame divider bars. 

6 Move the rag toward either end of the channel frame and remove 
the two non-sliding windows in the same manner. 


Installation 

7 Clean all old sealer from the body recess and from the glass. 

8 Inspect the body sheet metal flange for straightness. Remove 
waves and dents as required. 

9  Reassemble the sliding window fixed glass, division bars, and 
moveable glass into the frame and install the screws. Note: Apply sili- 
cone lubricant to window weatherstrip and track to make glass installa- 
tion easier. 

10 Install the body to window weatherstripping (fixed glass) or body 
to window assembly weatherstripping (movable glass). Note: /t is 
probable that the old weatherstripping has become weather-hardened 
and may develop water leaks. Replace the weather-stripping with new 
material if any such deterioration is indicated. 

11 Once the rear window is assembled, apply a working cord along 
the weatherstripping groove as shown (see illustration). 

12 Apply liquid Butyl sealer (available at most auto parts stores) to 
back of window openings as shown (see illustration). 

13 Position the glass with weatherstripping to the window opening. 
14 Begin the installation in the center of the lower part of the glass. 
15 Attach the window assembly to the body by pulling on the cord 
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WINDOW 
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15.12 Sliding back window assembly (stationary window similar) - note sealer locations 
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TAILGATE 


TAILGATE 
LATCH 


ASSEMBLY 


16.1 Removing the upper tailgate support straps on a 
Styleside pick-up 


from the inside while an assistant pushes along the weatherstripping 
from the outside. 

16 Seat the window assembly by tapping around the circumference 
of the glass with your open hand, then install the molding. 


16 Tailgate - removal and installation 


Refer to illustrations 16.1, 16.2, and 16.6 


Note: To facilitate tailgate removal, a helper should assist in the proce- 
dure. 


Styleside pick-up 

1 Remove the screws retaining the left and right tailgate support 
straps at the upper attachment points (see illustration). 

2 _Lift the tailgate off at the right-hand lower hinge. Then remove the 
tailgate from the left-hand hinge. Be carefu! not to lose the hinge in- 
serts (see illustration). 

3 ‘If a new tailgate is being installed, transfer all moldings, latches, 
hinges, brackets, links, clips and washers from the old tailgate to the 
new one. 

4 Installation is the reverse of the removal procedure. 


PANEL 
ASSEMBLY 


16.2 Removal of the tailgate from the lower hinge on a 
Styleside pick-up 


Flareside pick-up 

5 _Unhook the tailgate chains from the tailgate. 

6 Remove the two bolts retaining the removable pivot to the body 
on the right side, then remove the pivot (see illustration). 

7 Slide the tailgate off the stationary pivot on the left. 

8 If a new tailgate is being installed, transfer all moldings, latches, 
hinges, brackets, links, clips and washers from the old tailgate to the 
new one. 

9 Installation is the reverse of the removal procedure. 


Bronco 

10 Unlatch the tailgate handle and lower the tailgate. 

11. Disconnect the left and right cable assemblies at the tailgate. 

12 Disconnect the tailgate window motor wire at the connector. Pull 
the lead wire from the tailgate body rail. ; 

13 Support the tailgate while slightly open, and remove the torsion 
bar retainer from the body. 

14 Remove the three left and right hinge assemblies to the body. 

15 Remove the tailgate from the vehicle. 

16 If a new tailgate is being installed, transfer all moldings, latches, 
hinges, brackets, links, clips and washers from the old tailgate to the 
new one. 

17 Installation is the reverse of removal. 
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TAILGATE 


16.6 Removal of the tailgate from a Flareside pick-up 


TAILGATE CHAIN ASSEMBLY 
RETAINING NUT 


TAILGATE CHAIN 
ASSEMBLY 
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VIEW B 
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17.1 Bronco tailgate 
glass and regulator 
installation details 


17 Tailgate glass and regulator - removal and installation 
(Bronco only) 


Refer to illustration 17.1 


Regulator 


1 Lower the tailgate and remove the access panel, water shield and 
panel support (see illustration). If the tailgate will not lower because 
the glass will not go down, remove the access panel and depress the 
safety lockout rod located in the bottom center of the tailgate. 

2 Raise the glass using a jumper wire to the motor or manually 
close the latches and use the switch. If the glass will not go up it must 
be removed first. 

3 Remove the regulator screws and washers and remove the regulator. 
4 If equipped with an electric motor, disconnect the wiring harness 
and remove the motor from the tailgate. Warning: The counterbalance 
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spring is under tension. To prevent personal injury, clamp or lock the 
gear sectors together before removing the motor. 
5 Installation is the reverse of removal. 


Glass 


6 Lower the tailgate and remove the access panel, water shield and 
panel support (see illustration 17.1). 

7 Manually close the latches and raise the glass to gain access to 
the nuts retaining the glass and bracket to the window regulator. If the 
glass will not go up, drill 5/8 inch access holes in the panel directly 
above each of the retaining nuts. Note: A template is available from 
your local Ford dealer to aid you in drilling the holes in the proper loca- 
tion. Cover the glass with a protective cover before drilling the holes. 
8 Remove the glass bracket-to-window regulator retaining nuts. 

9 Grind the heads off of the rivets retaining the glass to the bracket 
and using a punch, remove the rivets, retainers and spacers. 
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18.1 Details of a typical front bumper 
assembly - early model with bumper guards 


FRONT AiR DEFLECTOR 


10 Remove the protective cover and disconnect the rear window de- 
fogger terminals, if equipped. 

11 Remove the corner seals and inside weatherstrip. Slide the glass 
out of the tailgate. 

12 Clean up the metal filings and apply touch up paint to any drilled 
hole surfaces before reassembly. 

13 Installation is the reverse of removal. Cycle the window up and 
down several times to assure smooth operation. 


18 Bumpers - removal and installation 


Refer to illustrations 18.1 and 18.5 


Front 

1 On early models with bumper guards, first remove the upper at- 
tachment nuts from the bumper guards, then remove the screws re- 
taining the bumper guard brackets to the bumper and remove the 
bumper guards (see illustration). 

2  Onearly models with the bumper bolted directly to the frame and 
all later models, remove the two bolts on each side and lift the bumper 
off the frame. 

3 Remove the two lower bumper bolts and remove the bumper 
from the vehicle. 

4 Installation is the reverse of the removal procedure. 


2) RIVET 
Rear 


5 — Remove the bumper bracket-to-frame retaining bolts (see illustration). 
6 Remove the bumper and brackets from the vehicle. 

7 {If anew bumper and/or brackets are being installed, transfer any 
undamaged components from the old assembly to the new compo- 
nent. 

8 _ Installation is the reverse of the removal procedure. 


19 Fiberglass roof - removal and installation (Bronco only) 


Refer to illustration 19.4 


Caution: The tailgate window must always remain closed to prevent 
breakage when the roof is removed. 

1 Lower the tailgate window to the full down position and lower the 
tailgate. 

2 Remove the screws attaching the trim molding and remove the 
plastic trim from around the side window openings and the cab open- 
ing to gain access to the roof retaining bolts. 

3. Scribe the location of the molding brackets on the fiberglass 
roof’s surface and number each bracket as it is removed for reinstalla- 
tion in their original positions: 

4 Remove all the roof retaining bolts and molding brackets 


18.5 Rear bumper assembly - typical 


71 Nut and washer 
2 frame assembly 
3 «Bolt 
4 Bumper bracket (inner) 
i) [Bfaypi 
6 Nut 
7 Bolt and retainer 
assembly 
8 Nut and washer assembly 
9 Bumper bracket (outer) 
70 ~=Bolt 
71. Nut and washer 
72. Cover - rear bumper 
13. Cover - rear bumper 
(argent bumper) 
14 Screw 
15 Rear license plate bracket 
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19.4 Fiberglass roof assembly detaiis - Bronco 


(see illustration). 

5 With the help of several assistants, carefully lift the roof off the ve- 
hicle to prevent tearing or separating the weatherstrip from the fiber- 
glass roof. Note: The roof weighs about 120 pounds. 

6 To prevent deformation of the roof and weatherstrip, store the 
roof right side up on a level surface at least six inches above the 
ground. 

7 ‘Installation is the reverse of removal. 


20 Grille assembly - removal and installation 


Early models 


Radiator grille 


1 Remove the screws retaining the grille to the support assembly. 
2 Remove the grille. 
3 Installation is the reverse of removal. 


Upper grille molding 

4 Remove the radiator grille. 

5 Remove the right and left-hand headlight door assemblies. 

6 Remove the screws which fasten the upper grille molding to the 
retainer assembly. 

7 Remove the molding. 

8 Installation is the reverse of removal. 


Lower grille molding 


9 Note: /t is not necessary to remove the radiator grille in order to 
remove the lower molding. Remove the right and left-hand headlight 
door assemblies. 

10- Remove the screw at the hood latch support brace and center of 
the lower molding, then remove the screws at the right and left ends of 
the molding where it attaches to the radiator grille support. 

41 Remove the molding. 

12 Installation is the reverse of removal. 


Later models 
13 Remove the screws retaining the grille assembly to the grille 


opening reinforcement. 
14 Remove the grille. 
15 Installation is the reverse of removal. 


21. +Floor carpet/mat - removal and installation 


1 Remove the seat(s). 

2 _ If equipped, remove the shift boot bezel. 

3 Grasp the carpet or mat around the shifter boot edge and pull up 
and out away from the shift boot. 

4 Remove the screws retaining the right and left cowl side trim pan- 
els. j 

5 Remove the screws retaining the right and left door sill scuff 
plates. Remove the plates and side cowl panels. 

6 Remove ail carpet or mat retaining screws and remove the carpet. 
7 Installation is the reverse of removal. 


22 Glove box - removal and installation 


1 Depress both tabs on the sides of the glove box. Rotate the door 
and bin assembly down until the keepers engage. Hold the assembly in 
the full open position. 

2 Pull down and out on the door and bin assembly. Wedge the 
blade of a flat-head screwdriver between each hinge and rotate the 
tension tab. 

3 Remove the glove box. 

4 Installation is the reverse of removal. 


ne 


23 Windshield and fixed glass - replacement 
——————— 


Due to the possibility of glass breakage when installing a new - 
windshield and/or possible damage to the surrounding body panels 
and paint, it is recommended that a damaged windshield be replaced 
by a dealership or auto glass shop. 
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1 General information 


rr 


The electrical system is of the 12 volt, negative ground type. 
Power for the lighting system and all electrical accessories is supplied 
by a lead/acid battery which is charged by an alternator. 

This Chapter covers repair and service procedures for the various 
lighting and electrical components not associated with the engine. In- 
formation on the battery, alternator, voltage regulator and starter motor 
can be found in Chapter 5. 

It should be noted that whenever portions of the electrical system 
are worked on, the negative battery cable should be disconnected to 
prevent electrical shorts and/or fires. 
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2 ‘Electrical troubleshooting — general information 
ee 


1 Atypical electrical circuit consists of an electrical component, any 
switches, relays, motors, fuses, fusible links or circuit breakers, etc. re- 
lated to that component and the wiring and connectors that link the 
component to both the battery and the chassis. To help you pinpoint 
an electrical circuit problem, wiring diagrams are included at the end of 
this book. 

2 Before tackling any troublesome electrical circuit, first study the 
appropriate wiring diagrams to get a complete understanding of what 
makes up that individual circuit. Trouble spots, for instance, can often 
be isolated by noting if other components related to that circuit are 


operating properly. If several components or circuits fail at one time, 
chances are the problem is in a fuse or ground connection because 
several circuits are often routed through the same fuse and ground 
connections. 

3 Electrical problems usually stem from simple causes such as 
loose or corroded connectors, a blown fuse, a melted fusible link or a 
bad relay. Visually inspect the condition of all fuses, wires and connec- 
tors in a problem circuit before troubleshooting it. 

4 The basic tools needed for electrical troubleshooting include a 
circuit tester, a high impedance (10 K-ohm) digital multi-meter, a conti- 
nuity tester and a jumper wire with an in-line circuit breaker for bypass- 
ing electrical components. Before attempting to locate or define a 
problem with electrical test instruments, use the wiring diagrams to de- 
cide where to make the necessary connections. 


Voltage checks 

5 Perform a voltage check first when a circuit is not functioning 
properly. Connect one lead of a circuit tester to either the negative bat- 
tery terminal or a known good ground. Connect the other lead to a 
connector in the circuit being tested, preferably nearest to the battery 
or fuse. If the bulb of the tester lights up, voltage is present, which 
means that the part of the circuit between the connector and the bat- 
tery is problem free. Continue checking the rest of the circuit in the 
same fashion. When you reach a point at which no voltage is present, 
the problem lies between that point and the last test point with voltage. 
Most of the time the problem can be traced to a loose or corroded 
connection. Note: Keep in mind that some circuits receive voltage only 
when the ignition key is in the Accessory or Run position. 
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3.2 To distinguish between male and female halves of a 
connector, look at the terminal pins 


Finding a short circuit 

6 One method of finding shorts in a circuit is to remove the fuse and 
connect a test light or voltmeter in its place. There should be no volt- 
age present in the circuit. Move the wiring harness from side-to-side 
while watching the test light. If the bulb goes on, there is a short to 
ground somewhere in that area, probably where the insulation has 
rubbed through. The same test can be performed on each component 
in the circuit, even a switch. 


Ground check 

7 Perform a ground test to check whether a component is properly 
grounded. Disconnect the battery and connect one lead of a self-pow- 
ered test light, known as a continuity tester, to a known good ground. 
Connect the other lead to the wire or ground connection being tested. 
If the bulb goes on, the ground is good. If the bulb does not go on, the 
ground is not good. 


Continuity check 


8 Acontinuity check determines if there are any breaks in a circuit if 
it is conducting electricity properly. With the circuit off (no power in the 
circuit), a self-powered continuity tester can be used to check the cir- 
cuit. Connect the test leads to both ends of the circuit, and if the test 
light comes on the circuit is passing current properly. If the light does- 
n’t come on, there is a break somewhere in the circuit. The same pro- 
cedure can be used to test a switch, by connecting the continuity 
tester to the power in and power out sides of the switch. With the 
switch turned on, the test light should come on. 


Resistance check 

9 Some troubleshooting procedures within this manual require re- 
sistance measurements. Performing a resistance measurement is 
similar to checking continuity except that an exact value of the electri- 
cal resistance (ohms) in the circuit between the test leads is required. 
This necessitates the use of a self powered ohmmeter or multi-meter 
(combined volt/ohmmeter). 

10 Resistance checks must be made with a high quality meter capa- 
ble of accurate measurement down to only a few ohms, otherwise, er- 
roneous diagnoses and component replacement will result. Digital me- 
ters are preferred for testing most circuits. 

11. Make sure all connections are tight and clean and fuses are intact 
prior to troubleshooting as most problems are as a result of these sim- 
ple causes. Remember, some circuits will fail if only a few extra ohms 
of unwanted resistance is present. Also, certain components may be 
diagnosed as failed when in reality it is simply a poor connection in the 
circuit. i 


Finding an open circuit 

12 When diagnosing for possible open circuits it is often difficult to 
locate them by sight because oxidation or terminal misalignment are 
hidden by the connectors. Merely wiggling a connector on a sensor or 
in the wiring harness may correct the open circuit condition. Remem- 
ber this if an open circuit is indicated when troubleshooting a circuit. 
Intermittent problems may also be caused by oxidized or loose con- 
nections. 

13 Electrical troubleshooting is simple if you keep in mind that all 
electrical circuits are basically electricity running from the battery, 
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3.3 When checking continuity or voltage with a circuit testing 
device, insert the test probe from the wire harness side if possible 
- this avoids possible pin damage and poor pin retention force 
due to direct probing 


4.1 Location of the fuse panel under the dashboard - 
early models 


through the wires, switches, relays, fuses and fusible links to each 
electrical component (light bulb, motor, etc.) and then to ground, from 
which it is passed back to the battery. Any electrical problem is an in- 
terruption in the flow of electricity to and from the battery. 


Circuit check precautions 

14 Caution: When working with electronic components such as the 
PCM (also known as the EEC-IV module) or associated harness when 
still attached to module, avoid direct contact with input-output pins. 
Static electricity generated by normal activity and stored on the surface 
of the skin can discharge and damage delicate electronic components 
inside the PCM. It is best to always wear a static discharging wrist strap 
(available at electronic stores) and avoid working on electronics when 
the relative humidity is under 25%. 


3 Connectors - general information 


Refer to illustrations 3.2 and 3.3 

1 Always release the lock lever(s) before attempting to unplug elec- 
trical connectors. Although nothing more than a finger is usually neces- 
sary to pry lock levers open, a small pocket screwdriver is effective for 
hard to-release levers. Once the lock levers are released, try to pull on 
the connectors themselves, not the wires, when unplugging two con- 
nector halves (there are times, however, when this is not possible - use 
good judgment). 

2 _ It is usually necessary to know which side, male or female, of the 
connector you’re checking. Male connectors are easily distinguished 
from females by the shape of their internal pins (see illustration). 

3 When checking continuity or voltage with a circuit tester, insertion 
of the test probe into the receptacle may open the fitting to the con- 
nector and result in poor contact. Instead, insert the test probe from 
the wire harness side of the connector (see illustration). 

4  \f contact probing is necessary, avoid direct probing of connector 
pins by purchasing appropriately sized male and female pins and 
sockets which can be inserted into or over the harness or component 
connector pin. This avoids potential damage to vehicle pins and helps 
maintain proper pin retention (engagement) forces. 
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4.2b Typical later year model power distribution box (always check 
the fuse panel guide in your owner’s manual when possible) 


, / Item Amp Circuit 
4.2a Typical later model fuse panel (always check the fuse panel 1 20A Headlamp Flash-to-Pass; Daytime Running 
guide in your owner’s manual when possible) Lamps (Canada Only). 
2 30A Anti-Lock Brakes. 
3 20A Horn; Speed Control. 
Item Amp Circuit 4 25A Trailer Backup and Running Lamps. 
1 30 Heater/AIR CONDITIONING Blower. 5 15A Oxygen Sensor Heater; Backup Lamps; 
2 8.25 c.b. Wiper/Washer. : Daytime Running Lamp Module (Canada 
3 Not Used. Only); Trailer Battery Charge 
4 15 Warning Buzzer/Chime Module; Exterior lamps; Relay; Speed Control. 
Instrument Illumination; Trailer exterior Lamps 6 5A Trailer RH Stop/Turn Lamp. 
Relay. vf 5A Trailer LH Stop/Turn Lamp. 
iS} Not Used. 8 30A Anti-Lock Brakes. 
6 15 AIR CONDITIONING Clutch; (Diesel Aux. Fuel 9 20A Maxi Electronic Engine Control System, Fuel 
Selector). Pump Relay Coil. 
ii 15 Turn Lamps; (Rear Window Defroster). 10 20A Maxi Starter Relay Coil; Instrument Panel Fuses: 
8 15 Courtesy/Dome/Cargo Lamps; Electric Outside 15, 18. 
Mirrors; Radio/Clock Memory; Speedometer ui Not Used. 
Memory; 12 (Diode) Electronic Engine Control Relay. 
Warning Buzzer/Chime Module. ~ 13 50A Maxi Instrument Panel Fuses: 5, 9, 13. 
9 15 Power Point. 14 (30A Maxi)* ~ (Rear Window Defrost.)* 
10 4 Instrument Illumination. 15 50A Maxi Instrument Panel Fuses: 1, 7; Power Network 
17 15 Radio; Radio Display Dim. Box Fuse 5. 
12 20c.b. | Power Door Locks; Electronic Shift Motor 4WD; 16 20A Maxi Fuel Pump Feed. 
Power Lumbar; (Tailgate Power Window; Key 17 50A Maxi Instrument Panel Fuses: 2, 6, 11, 14, 17; 
Switch). Power Network Box: Fuse 22; Alt. Charge 
13 15 Stop/Hazard Lamps; Anti-lock Brake Module Lamp. 
Memory/Power (F-Series Only);Speed Control; 18 30A Maxi Trailer Battery Charge. 
Stop sense 19 40A Maxi Headlamps. 
for: Electronic Engine Control; Anti-lock Brakes. 20 50A Maxi Instrument panel fuses: 4, 8, 12, 16. 
14 20c¢.b. Power Windows; (Tailgate Power Window; Zo 30A Maxi Trailer Brake Feed. 
Instrument Panel Switch). 22 20A Maxi TFI Module; Ignition Coil; Distributor Pickup; 
15 20 Anti-lock Brakes (F-Series only). Electronic Engine Control Relay Coll. 
16 75 Cigars Lighter Relay 1 Relay Electronic Engine Control. 
17 10 Warning Buzzer/Chime Module; Warning Relay 2 Relay Fuel Pump. 
Indicators; (Diesel Indicators); Gauges; Relay 3 Relay Horn. 
Tachometer; Relay4 Relay Trailer Tow and/or Dual Rear Wheel Running 
Transmission Control Switch. Lamps. 
18° 10 Electronic Shift Module 4WD; Speedometer. Relay 5 Not Used. 
* = Bronco only 
ee SS EEE 
go fase generaltntormation under the dash behind an access door on the left side of the steering 
column (see illustration). The power distribution box is located in the 
Refer to illustrations 4.1, 4.2a, 4.2b and 4.4 engine compartment on the left side fender apron. 
1 The electrical circuits of this vehicle are protected by a combina- 2 Each fuse block is equipped with miniaturized fuses because their 
tion of fuses, fusible links and circuit breakers. On later models, the compact dimensions and convenient blade-type terminal design allow 
various protection devices are located in two separate fuse blocks, the fingertip removal and installation. Each fuse protects one or more cir- 


fuse panel and the power distribution box. The fuse panel is located cuits. The protected circuit is identified on the face of the fuse panel 


12-4 


4.4 To test for a blown fuse, use a test light between ground 
and each of the terminals (1) (the circuit must be activated). 
To check the fuse visually, pull it out and inspect it for a 
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cover above each fuse. A fuse guide for each fuse block is included 
here (see illustrations) but consult your owner’s manual-it will have 
the most accurate guide for your vehicle. 

3 If an electrical component fails. always check the fuse first. 

4 A blown fuse, which is nothing more than a broken element, is 
easily identified through the clear plastic body. Visually inspect the 
element for evidence of damage (see illustration). If a continuity check 
is called for, the blade terminal tips are exposed in the fuse body. 

5 .Remove and insert fuses straight in and out without twisting. 
Twisting could force the terminals open too far, resulting in a bad con- 
nection. 

6 Be sure to replace blown fuses with the correct type and amp rat- 
ing. Fuses of different ratings are physically interchangeable, but re- 
placing a fuse with one of a higher or lower value than specified is not 
recommended. Each electrical circuit needs a specific amount of pro- 
tection. The amperage value of each fuse is usually molded into the 
fusé body. Caution: A/ways turn off all electrical components and the 
ignition switch before replacing a fuse. Never bypass a fuse with pieces 


broken element (2) of metal or foil. Serious damage to the electrical system: could result. 


REMOVE EXISTING VINYL TUBE SHIELDING 
REINSTALL OVER FUSE LINK BEFORE CRIMPING 
FUSE LINK TO WIRE ENDS 
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TYPICAL REPAIA USING THE SPECIAL #17 GA. (9.00 LONG-YELLOW) FUSE LINK REQUIRED FOR “HE AIR/COND. 
CIRCUITS (2) # 687E AND#261A LOCATED IN THE ENGINE COMPARTMENT 


SUSE CINE TAPE OR STRAP 


TYPICAL REPAIR FOR ANY IN-LINE FUSE LINK USING THE SPECIFIED GAUGE FUSE LINK FOR THE SPECIFIEO CIRCUIT 


TAPE 


el ) oo 


TYPICAL REPAI@ USING THE EYELET TERMINAL FUSE LINK OF THE SPECIFIED GAUGE FOR ATTACHMENT TO A CIRCUIT WIRE END 


TAPE 


{3) FUSE LINKS 


TYPICAL REPAIR ATTACHING THREE LIGHT GAUGE 
FUSE LINKS TO A SINGLE HEAVY GAUGE FEED WIRE 


2) 7 TAPE 


D3AZ-14488-¥Y BUTT CONNECTOR 
TAPE FOR 10 OR 12 GA, WIRE 


LIGHT GAUGE WIRE 


#10 OR 12 GA. WIRE DOUBLED WIRE cRIMPED } 


O3AZ-14488-Z BUTT CONNECTOR | 


FOR# 14 OR 16 WIRE 


Be 


5.3a Fusible link service procedures 
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ena a ee 


WIRING ASSEMBLY — FUSE LINK Charging system fusible link 
(WITH INSULATION STRIPPED BOTH ENDS) 4 To replace the fusible link in the charging system, proceed as fol- 
lows: 
= : a) Disconnect the negative cable at the battery. 

Ren ge wine 9:00" 4 80 LENGTH b) Disconnect the fusible link from the wiring harness or the fusible 
(GREEN INSULATION) link eyelet terminal from the battery terminal of the starter relay 

Beto a WIR <6.00" 4 SO LENGTH {on some vehicle applications, the fusible link is looped outside 
(ORANGE INSULATION) AS REQ’D the wire harness). 

7 GANWIRE © ¢.00° + So LENGTH c) Cut the damaged fusible link and the splices from the wires to 
(YELLOW INSULATION) AS REO'D, which it is attached. Disconnect the feed wire part of the wiring 
(SPECIAL USED WITH AIR CONDITIONING SYSTEM) and cut out the damaged portion as closely as possible behind 

#18 GA. WIRE — 9.00" + .50 LENGTH the splice in the harness. If the fusible link wire insulation is 
(RED INSULATION) AS REQ'D. burned or opened, disconnect the feed as close as possible be- 

#20 GA. WIRE — 9.00" + 50 LENGTH hind the splice in the harness. If the damaged fusible link is be- 
(BLUE INSULATION) AS REQ’D. tween two splices (the weld points in the harness), cut out the 
WIRING ASSEMBLY — FUSE LINK damaged portion as close as possible to the weld points. 

(WITH EYELET TERMINAL AND ONE END STRIPPED) d) Strip the insulation back approximately 1/2-inch. 
e) Splice and solder the new fusible link to the wires from which the 

Can old link was cut. Use rosin core solder at each end of the new link 

to obtain a good solder joint. 
; f) Wrap the splices completely with vinyl electrical tape around the 

Dei la © een a oni ee” soldered joint. No wires should be exposed. 

i g) Securely connect the eyelet terminals (if any) to the battery stud 
oe earch es ao on the starter relay. Note: Some fusible links have an eyelet termi- 
2 nal for a 5/16-inch stud on one end. When the terminal is not re- 

#18 GA WIRE — 9.00" + .50 LENGTH : . ‘ i ; 4 
(RED INSULATION) AS REQ’D. quired, use one of the fusible links shown with the insulation 

D3AZ—14A526-G #20GA WIRE — 900" + 50 LENGTH stripped from both ends. ra a re. : 

(BLUE INSULATION) AS REQ’. h) Install the repaired wiring as before, using existing Clips, if provided. 

i) Connect the battery ground cable. 

j) Test the circuit for proper operation. 


All other fusible links 
ee a 5 To service any other blown fusible link, use the following proce- 
a A dure: 


D3AZ—14A526-J 


D3AZ— 14A526-K 


D3AZ2—14A526-L 


D3AZ— 14A526-M 


__ a eee == 4 


D3AZ— 14A526-E 


D3AZ— 14A526-F 


BUTT CONNECTOR — WIRING SPLICE 


a) Determine which circuit is damaged, its location and the cause of 
D3AZ—14488-Y — FOR #10 AND 12 GA WIRE (LOAD CIRCUIT) AS REGO the open fusible link. If the damaged fusible link is one of three fed 
D3AZ—14488-2 FOR #14 AND 16 GA. WIRE (LOAD CIRCUIT) - REQD by acommon 10 or 12 gauge feed wire, determine the specific af- 


fected circuit. 


5.3b Fusible link and connector types b) Disconnect the negative battery cable. 

c) Cut the damaged fusible link from the wiring harness and discard 
it. If the fusible link is one of three circuits fed by a single wire, cut 
it out of the harness at each splice and discard it. 

7 If the replacement fuse immediately fails, do not replace it again d) Identify and procure the proper fusible link and butt connectors 


until the cause of the problem is isolated and corrected. In most cases, 
this will be a short circuit in the wiring caused by a broken or deterio- 


for attaching the fusible tink to the harness. 
To service any fusible link in a three-link group with one feed: 


rated wire. a) After cutting the open link out of the harness, cut each of the re- 
maining undamaged fusible links close to the feed wire weld. 

nd b) Strip approximately 1/2-inch of insulation from the detached ends 
5 _Fusible links - general information of the two good fusible links. Insert two wire ends into one end of 
—]—$—$— oa a Ford butt connector and carefully push one stripped end of the 
Refer to illustrations 5.3a and 5.3b replacement fusible link into the same end of the butt connector 
1. Some circuits are protected by fusible links. These links are used and crimp all three firmly together (see illustration 5.1a). Note: 
in circuits which are not ordinarily fused, such as the ignition circuit. If Be very careful when fitting the three fusible links into the butt 
a circuit protected by a fusible link becomes inoperative, inspect for a connector — the internal diameter is a snug fit for three wires. Be 
blown fusible link. sure to use a proper crimping tool. Pliers, side cutters, etc. will not 
2 Although fusible links appear to be of heavier gauge than the wire apply the proper crimp to retain the wires. = 
they are protecting, their appearance is due to thicker insulation. All c) After crimping the butt connector to the three fusible links, cut the 
fusible links are four wire gauges smaller than the wire they are de- weld portion from the feed wire and strip about 1/2-inch of insula- 
signed to protect. The location of the fusible links on your particular ve- tion from the cut end. Insert the stripped end into the open end of 
hicle can be determined by referring to the wiring diagrams at the end the butt connector and crimp very firmly. ae 
of this Chapter. d) To attach the remaining end of the replacement fusible link, strip 
3 Fusible links cannot be repaired, they must be replaced (see illus- cs VatinchroRinamatiantromndhouniiexa@aicl the: creyit trem 
tration). If you must replace one, make sure that the new fusible link is a which the blown fusible oo ee ane ee ae a = 
duplicate of the one removed with respect to gauge, length and insula- connector to the stripped wire. Insert : en : re be ges 
tion (see illustration). Original Ford replacement fusible links have insu- link into the other end of the butt connector and crimp timiy. 

e) Using rosin core solder with a consistency of 60 percent tin and 


lation that is flame proof. Do not fabricate a fusible link from ordinary 
wire-the insulation may not be flame proof. Warning: Do not mistake a 
resistor wire for a fusible link. The resistor wire is generally longer and is 
identified by a “Resistor- don’t cut or splice” 


AO percent lead, solder the connectors and the wires at the re- 
pairs and insulate with electrical tape. 
To replace any fusible link on a single circuit in a harness, cut out 
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a) 


9.1 Typical turn signal switch wiring 
harness (early models) 


WIRING 
ASSEMBLY 


Wy) 


pyS 
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IGNITION SWITCH 


TURN SIGNAL SWITCH 
AND WIRING ASSEMBLY 


TO TURN SIGNALS 


the damaged portion, strip about 1/2-inch of insulation from the two 
wire ends and attach the appropriate replacement fusible link to the 
stripped wire ends with two proper size butt connectors. Solder the 
connectors and wires and insulate with tape. 

8 To service any fusible link which has an eyelet terminal on one 
end (like the charging circuit), cut off the open fusible link behind the 
weld, strip about 1/2-inch of insulation from the cut end and attach the 
appropriate new eyelet fusible link to the stripped wire with an appro- 
priate size butt connector. Solder the connectors and wires at the point 
of service and insulate with tape. 

9 Connect the cable to the negative terminal of the battery. 

10 Test the system for proper operation. 


6 Circuit breakers - general information 


1 Circuit breakers protect accessories such as power windows, 
power door locks, the windshield wiper, windshield wiper pump, elec- 
tronic shift motor (4X4), etc. Circuit breakers are located in the fuse 
panel. Refer to the fuse panel guide in Section 4 and the fuse panel 
guide in your owner’s manual for the location of the circuit breakers 
used in your vehicle. 

2 Because a circuit breaker resets itself automatically, an electrical 
overload in a circuit breaker protected system will cause the circuit to 
fail momentarily, then come back on. If the circuit does not come back 
on, check it immediately. 

a) Remove the circuit breaker from the fuse panel. 

b) Using an ohmmeter, verify that there is continuity between both 

terminals of the circuit breaker. If there is no continuity, replace 
the circuit breaker. 
Install the old or new circuit breaker. !f it continues to cut out, a 
short circuit is indicated. Troubleshoot the appropriate circuit (see 
the wiring diagrams at the back of this book) or have the system 
checked by a professional mechanic. 


c) 


7 Relays - general information 


1 Several electrical components and accessories in the vehicle use 
relays to transmit the electrical power to the component. If the relay is 
defective, that component or circuit will not operate. On later models, 
the relays are located in the power distribution box. Refer to the power 
distribution box guide in Section 4 or guide in your owner’s manual for 
the exact location and function of the relays used in your vehicle. 


2 Testing of relays can be done manually, however, there low costs 
dictates that replacement is the best option if operation is suspect. 


8 ‘Turn signal and hazard flasher - check and replacement 


1 The turn signal flasher unit is located on the front of the fuse panel 
refer to Section 4). 

The hazard flasher is located on the rear of the fuse panel behind 
the turn signal flasher. 

3 If either of the two flasher functions fail to blink, the problem may 
be due to a blown fuse, a faulty flasher unit, a broken switch, blown 
turn indicator bulb(s), or a loose or open connection. If a quick check of 
the fuse panel indicates that the turn indicator or hazard fuse has 
blown, check the wiring for a short before installing a new fuse. 

4 If the fuse is good, locate and remove the suspect flasher unit. 

5 Check for voltage at the flasher connector socket (red/white wire). 
Voltage should be indicated. If not, repair the open circuit to the battery. 
6 Testing of the flasher can be done manually, however, their low 
cost dictates that replacement is the best option if failure is suspected. 
7 Install a new flasher unit. If a new flasher fails to correct the prob- 
lem, there is an open in the circuit between thé flasher and the external 
lights. 

8 Check and replace all of the turn indicator bulbs as required. If the 
bulbs are okay, the problem is probably in the turn signal/hazard 
switch or related wiring. 

9 Check the turn signal/hazard switch as applicable (refer to 
Section 9). 


ei 


9 Steering column switches - check and replacement 


Refer to illustrations 9.1, 9.10, 9.16, 9.18a, 9.18b, and 9.19 


Turn signal/hazard switch (early models) 
Check 


1 Locate the turn signal wiring harness connector at the base of the 
steering column (see Illustration). 

2 Turn the ignition switch to the RUN position (engine not running). 
Using a 12 volt test light, check for power at the light blue wire (con- 
nect the test light to ground and probe the harness connector light 
blue wire). The light should illuminate. 

Again, using the test light with the ignition on and the turn signal 
switched to the left or right positions as required, probe the harness 


ow 
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WIRE TERMINAL 
REMOVAL TOOL 


INSERT TOOL TO DEPRESS TANG ON 
WIRE ASSEMBLY AND REMOVE WIRE 
ASSEMBLY FROM CONNECTOR 


9.10 Method of removing wire terminals from the turn signal 


switch connector 
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9.18a Multi-function switch pin and circuit identifiers - 
later models 


Description 
Right Front Turn Signal Lamp 


Tcireutno. | 
ae i 

3 [ett Front Tun Signaitamp | 
[5 right Rear Tun signaitame 
Po bettRearturn SignatLamp —_— 
[aan [internal Switch Gomection—_—_—| 
ed rlachorreod 
ee 

eee | 
[Sal 


Left Cornering Lamp 


Hazard Feed 


511 Brake Feed 
511A Internal Switch Connection 


ii 
aa CS 
16 | ontina Switched CS 
708 | rechtoPassreed CS 
—— CS 
was) 


12-7 
UPPER COLUMN SELECTOR 
SHOWN LEVER 
J) Dx \ (COLUMN 
\ \ SHIFT ONLY) 


ct 
ARS 


AS 


9.16 To access the multi-function switch connectors and 
terminals, the upper and lower steering column shrouds must be 
removed - later models 


RETAINING SCREW 
LOCATIONS 


connector to check for power out of the turn signal switch in each of 
the following wire locations: left front (light green wire with white 
stripe), left rear (light green wire with orange stripe), right front (white 
wire with light blue stripe),and right rear (orange wire with light blue 
stripe). 

4 The test light should flash (due to the action of the flasher) at each 
of the test locations. If not, the problem is in the switch or related 
wiring. 


Replacement 

5 _ Disconnect the negative cable from the battery. 

6 Remove the steering wheel (refer to Chapter 10). Be sure to heed 
the airbag warning in the steering wheel removal section. 

7 Remove the turn signal switch lever from the switch and remove 
the screws that retain the switch to the steering column. 

8 Remove the steering column shroud and instrument panel open- 
ing cover. 

9 Disconnect the turn signal switch harness connector at the base 
of the steering column (see illustration 9.1). 

10 Using a wire terminal removal tool, remove each individual wire 
from the turn signal harness connector (see illustration). Record the 
color code and location of each wire as you remove them, so that they 
may be re-installed in the correct location. 

11 Wrap the loose wire ends with tape and tape a pull through wire 
to the end. Remove the protective wire cover and remove the switch, 
pulling the wire harness out of the steering column. 

12 Remove the tape from the defective switch and tape the wires of 
the new switch to the pull wire. Gently pull the wire harness through 
the steering column while guiding the switch into position. Remove the 
pull wire. 

13 Insert the wire terminals back into their proper location in the con- 
nector. If they do not snap securely into position, slightly bend the 
locking tabs out. : 

14 The remainder of installation is the reverse of removal. Check the 
operation of all the turn signal and warning flasher functions. 


Multi-function switch (later models) 
Check 


15 Disconnect the negative cable from the battery. 

16 Remove the three screws securing the steering column upper and 
lower shrouds and remove both shrouds {see illustration). 

17 Remove the two harness connectors from the rear of the multi- 
function switch. 

18 Using switch pin identifier diagram (see itlustration), perform cir- 
cuit continuity checks as shown in the multi-function switch test chart 
(see illustration). 
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12-8 
Circuit Set-up 
Brake lights Haz OFF, Signal lever in NEUTRAL 


Haz OFF, Signal lever in NEUTRAL 
Haz OFF, Signal lever in LEFT 

Haz OFF, Signal lever in LEFT 

Haz OFF, Signal lever in LEFT 

Haz OFF, Signal lever in LEFT 

Haz OFF, Signal lever in RIGHT 
Haz OFF, Signal lever in RIGHT 
Haz OFF, Signal lever in RIGHT 
Haz OFF, Signal lever in RIGHT 


Turn (left) Lamps - front/rear 


Turn (left) Lamps - side 
Turn (right) Lamps - front/rear 


Turn (right) Lamps - side 


Hazard Haz ON, Signal lever in NEUTRAL 

Haz ON, Signal lever in NEUTRAL 

Haz ON, Signal lever in NEUTRAL 

; Haz ON, Signal lever in NEUTRAL 
High beam Lever in HIGH 
Low beam Lever in LOW 


Lever in FLASH-TO-PASS 
Lever in FLASH-TO-PASS 
Washer ON 

Washer OFF, Wiper OFF 
Washer OFF, Wiper OFF 
Washer OFF, Wiper OFF 
Wiper LOW, Washer OFF 
Wiper LOW, Washer OFF 
Wiper LOW, Washer OFF 
Wiper HIGH, Washer OFF 
Wiper HIGH, Washer OFF 


Flash-to-pass 


Windshield washer 
Windshield wiper 


Check Expected value Action if not expected 
511 tos Continuity Replace switch 
511t09 Continuity Replace switch 
511 to 5 Continuity Replace switch 
44 to3 Continuity Replace switch 
44to9 Continuity Replace switch 
15 to 380 Continuity Replace switch 
511 to9 Continuity Replace switch 
44 to2 Continuity Replace switch 
44 to 5 Continuity Replace switch 
15 to 379 Continuity Replace switch 
385 to 2 Continuity Replace switch 
385 to 3 Continuity Replace switch 
385 to 5 Continuity Replace switch 2 
385 to 9 Continuity Replace switch 
15 to 12 Continuity Replace switch 
15 to 13 Continuity Replace switch 
15 to 13 Continuity Replace switch 
196 to 12 Continuity Replace switch 
993 to 590 Continuity Replace switch 
589 to 590 Open Replace switch 
993 to 590 Approx. 103,300 ohms Replace switch 
993 to 589 Approx. 47,600 ohms Replace switch 
589 to 590 Open Replace switch 
993 to 590 Approx. 3,300 ohms Replace switch 
993 to 589 * Approx. 4,100 ohms Replace switch 
993 to 590 Approx. 3,300 ohms Replace switch 
993 to 589 Continuity Replace switch 


9.18b Multi-function switch continuity chart - use in conjunction with switch and pin identifier 
diagram to test switch functions 


Replacement 


19 Remove the screws securing the switch to the steering column 
casting and remove the switch (see illustration). 
20 Installation is the reverse of removal. 


10 Ignition switch and key lock cylinder - check and 
replacement 


Refer to illustrations 10.3, 10.4a,10.4b, 10.15, 10.23a and 10.23b 
Switch 
Check 


1 Disconnect the negative cable from the battery. 

2 Remove the screws securing the steering column shrouds and re- 
move the shrouds. 

3 Remove the electrical connector from the ignition switch (see il- 
lustration). 

4 Using switch pin identifier and check diagram, perform circuit 
continuity checks as shown (see illustrations). 

5 If any checks fail, replace the switch. 


Replacement 


Early models 

6 Remove the bolts securing the steering column support bracket. 
Lower and support the steering column. 

7 Remove the nuts securing the ignition switch to the steering col- 
umn. Lift the switch up, disengage the actuator rod from the switch 
and remove the switch. 

8 When installing the ignition switch, both the lock cylinder and the 


STEERING 
COLUMN 


MULTI-FUNCTION 
SWITCH 


9.19 If the multi-function switch must be removed, remove the 
two retaining screws and remove switch from steering column 


ignition switch must be in the LCCK position. Place the lock cylinder in 
LOCK and remove the key. Place the ignition switch in the LOCK posi- 
tion and insert a 5/64-inch drill bit into the locking pin hole on the side 
of the switch. Note: New replacement switches will already be pinned 
in the LOCK position by a shipping pin. 

9 Install the switch by first engaging the actuator rod into the 
switch. Position the switch on the steering column and install the nuts 
finger tight. 
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10.3 Location of ignition switch and wiring harness connector 
(later model shown - for early model, see illustration 9.1) 


10 Move the switch up and down along the steering column and 
when you locate the mid-point of rod lash, tighten the retaining nuts. 
11. After removing the lock pin, the remainder of installation is the re- 
verse of removal. Check the operation of the ignition switch in all the 
positions. 


Later models 

12 Place the ignition key in the RUN position. 

13 Remove the ignition switch retaining screws (a special TORX type 
bit will be required). 

14 Remove the switch from the steering column. 

15 To install, align the switch pin with the slot in the lock/column as- 
sembly (see illustration on following page). Note: Both the switch 
and the ignition key should be in the RUN position, the slot will align 
with the index mark in the steering column casting when positioned 
correctly. 

16 Install and tighten the switch retaining screws. 

17 The remainder of installation is the reverse of removal. 


SOQOASS 


ACC. LOCK OFF RUN START 
(8) BATTERY 
37 AND 37A pall ake 2 Srtddl 
(12) IGNITION 
(A2) ACCESSORY 202 
oe (I1) IGNITION 
16 
(P2) PROOF 2 (5) StART 
ie 32 
(P1) PROOF 1 
977 
SWITCH POSITION: CONTINUITY SHOULD EXIST ONLY 


BETWEEN: 
ACCESSORY 37-37A;297-297A;687-687A 
LOCK 37-37A;297-297A;687-687A 
OFF 37-37A;297-297A;687-687A 
16-37-37A-297-297A-687-687A 
41-977-GROUND; 37-37A-32-262 


@ CONTINUITY BETWEEN CIRCUIT 16 AND CIRCUITS 37-37A - 
32-262 IN START POSITION IS ALSO PERMISSIBLE. 


e@ CIRCUIT PAIRS 37 AND 37A, 687 AND 687A, AND 297A 
ARE CONNECTED TOGETHER INTERNALLY IN THE SWITCH. 


10.4a Ignition switch circuit continuity checks (early models) - 
check each combination of pins in the various key positions 
as shown 


Key lock cylinder 
Check 


18 Test the steering column ignition system mechanical operation by 
rotating the key through all switch positions. The movement should 
feel smooth with no sticking or binding. The ignition switch should re- 
turn from the Start position to the Run position without assistance. 
(spring return). If sticking or binding is encountered, remove the lock 
cylinder assembly and check for burrs on the key and for binding of the 
lock cylinder. If damage is evident, replace the lock cylinder assembly. 


CONTINUITY TEST 


ACCESSORY 
CIRCUIT 


BATTERY 


oa IGNITION 
CIRCUIT 
I 
BATTERY 
CIRCUIT 
B-5 
ACCESSORY 
aia CIRCUIT A-3 
ACCESSORY 
BATTERY 
CIRCUIT CIRCUIT 
A2 8-3 
paula ACCESSORY 
mae CIRCUIT 
AA 
PROOF BATTERY 
P41 AND P-2 CIRCUIT 
B- 
ROUND 
e IGNITION CIRCUIT 


1-2 


RUN START 


A-1 THROUGH B-5 


NO CONTINUITY 

NO CONTINUITY 

A-1 AND 8-1, A-2 AND B-2, A-3 AND B-3, A4 AND 
B4, 11 AND 85 

I-1 AND B-5, I-2 AND 6-1, STA AND B-4, P-1 AND 
GRD, P-2 AND GRD. 


10.4b Ignition switch circuit continuity checks (later models) - check each combination of pins in the various key positions as shown 
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IGNITION 
LOCK ALIGN PIN 
WITH SLOT 


STEERING LOCK ACTUATOR 


10.15 When installing the ignition switch, align the switch pin with 
the slot in the lock/column assembly as shown - make sure both 
key and switch are in the RUN position 


Replacement 

Note: The following procedure pertains only to functional lock cylinders 
for which keys are available or for which keys can be made when the lock 
cylinder number is known. If the ignition lock is inoperative and the lock 
cylinder cannot be turned due to a lost or broken key and the key number 
is not known, or the lock cylinder cap is damaged and/or broken to the 
extent that the lock cylinder cannot be turned, have the lock cylinder as- 
sembly replaced by a dealer service department or other repair shop. Re- 
placement will likely involve installation not only of a new lock cylinder but 
a new lock cylinder housing as well, a procedure that requires disassem- 
bly of the steering column. 

19 Detach the cable from the negative terminal of the battery. 

20 Onearly models, remove the steering wheel (refer to Chapter 10). 
21 On later models, remove the steering column trim shrouds. 

22 Turn the lock key to the Run position. 

23 Place a 1/8-inch drill bit in the hole in the casting surrounding the 
lock cylinder (early models or in the hole in the trim shroud (iater models) 
(see illustrations). Depress the retaining pin while pulling out on the 
lock cylinder to remove it from the column housing. 

24 Install the lock cylinder by turning it to the Run position and de- 
pressing the retaining pin. Insert the lock cylinder into the lock cylinder 
housing. Make sure that the cylinder is completely seated and aligned 
in the interlocking washer before turning the key to the Off position. 
This will permit the retaining pin to extend into the hole. 

25 Turn the lock to ensure that the operation is correct in all positions. 
26 The remainder of installation is the reverse of removal. 


11 Headlight switch - check and replacement 


Refer to illustrations 11.1, 11.4, 11.7 and 11.12 
Check 


Note: A se/f-powered test light or ohmmeter will be required for the fol- 
lowing checks. 

1 Refer to the accompanying table and perform continuity checks 
between the indicated terminals (see illustration). Early models may 
have different terminal locations, but wire color has remained the same. 
2 ‘If the headlight switch fails any of the above checks, replace it. 


Replacement 


Early models 


3 Disconnect the cable from the negative battery terminal. 

4 Remove the knob on the switch by reaching under the dash and 
pressing the shaft lock tab while pulling the knob and shaft away from 
the cluster panel (see illustration). 
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IGNITION CYLINDER 
IN “ON” POSITION 


RETAINING 
PIN 


10.23a Location of the lock cylinder retaining pin on an early 
model non-tilt steering wheel 


DEPRESS RETAINING 


PIN TURN IGNITION 


TO RUN POSITION 


10.23b Location of the lock cylinder retaining pin hole in the trim 
shroud on later model steering columns 


Connect Self- 
Powered Test 
Lamp or 
Ohmmeter to 
Terminals 


Headlamp 38 BK/O (81) 
Circuit and 
15 R/Y (H) 


Park Lamp 195 T/W (B2) 
Circuit and 
14 BR (R) 


Move Switch 
to These 
Positions 


A Good Switch 
Will Indicate 


Open Circuit 
Open Circuit 
Closed Circult 


Open Circult 
Closed Circuit 
Closed Circult 


Dome Light 


54 LG/Y (D1) Thumbwheel 

Circuit and rotated full left 

55 BK/PK (D2) (in Detent) 
Thumbwheel 
rotated fully right 
{Out of Detent) 


Closed Circuit 


Open Circuit 


Panel Light 14 BR (R) 
Dimmer : and 
Circuit 19 LB/R (1) 


Thumbwheel Ohmmeter Will Show 
rotated left from | Smoothly Increasing 
full right position Resistance | 


Ignition On, 137 Y/BK (IGN) Off . 
Lamps Off and Park 
Circuit 484 O/BK (DN) Head 


Closed Circuit 
Open Circuit 
Open Circuit 


Cluster 19 LB/R (I) Off 
Dimmer and Park 
Clreuit 484 O/BK (DN) Head 


Open Circuit 
closed Circuit 
Closed Circuit 


TERMINAL LOCATIONS 


© 484 (0/BK) . 84 (LG) 55 (BK/PK) 


15 (R/Y) 
137 (Y/BK) 

: 19 (LB/R) 
14 (BR) 195 (T/W) 


38 (BK/O) 


11.1 Headlight switch continuity chart 
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IN) 
Beouut 
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HEADLAMP KNOB 
AND SHAFT ASSEMBLY 


INSERT HOOKED 
TOOL INTO KNOB SLOT 
TO DEPRESS SPRING 
THEN PULL OFF SHAFT view A 


11.7 Typical headlight switch installation - early models 


5 Remove the steering column shroud. 

6 Remove the screws securing the top of the instrument cluster fin- 
ish panel to the dash and remove the finish panel (refer to Section 16). 
7 Unscrew the headlight switch mounting nut (see illustration). 

8 Remove the switch from the panel, then disconnect the wiring 
connector from the switch. 

9 Installation is the reverse of the removal procedure. It is not nec- 
essary to push the knob lock tabs when reinstalling the knobs. 


Later models 

40 Disconnect the cable from the negative battery terminal. 

41. Unsnap the right and left moldings by carefully prying at the 
notches on the bottom of the moldings (refer to Section 16). 

142 Using a hooked tool, remove the headlight knob by depressing 
the spring inside the knob (see illustration). 

13 Remove the exposed screws that are under the right and left 
moldings. 

44 Remove the instrument cluster finish panel by unsnapping it’s re- 
taining clips starting at the lower clips and then the upper clips. 

15 Disconnect the wiring attached to the finish panel and remove the 
panel. 

16 Remove the switch pushrod by inserting a punch or similar tool 
into the switch access hole while pulling the rod from the switch. 

17. Unscrew the switch molding nut and pull the switch out through 
the rear of the dash. 

148 Disconnect the switch wiring harness and remove the switch. 

19 Installation is the reverse of removal. 


CE <¢—— HEADLAMP SWITCH 


INSTRUMENT PANEL 


CLUSTER FINISH PANEL 


KNOB ASSEMBLY 


11.12 To remove headlight switch knob on later models, use a 
hooked tool to depress the spring inside the knob, then pull the 
knob from the shaft 


12.3a Location of the four headlight retaining ring screws - early 
models (note the adjusting screws on the outboard side and top 
center- DO NOT loosen these screws) 


HEADLAMP 
ELECTRICAL 
CONNECTOR ADJUSTING 


RING 


BULB ASSEMBLY 
RETAINING RING 


12.3b Typical headlight assembly - early models 


12 Headlights - removal and installation 


Refer to illustrations 12.3a, 12.3b, 12.8 and 12.14 
Sealed beam headlight (early models) 


1 The headlights are replaceable sealed-beam units. The high- 
beam and low-beam filaments are contained in the same unit. If one 
fails, the entire unit must be replaced with a new one. 

2 Toreplace the headlight unit, first remove the screws retaining the 
decorative trim ring surrounding the headlight. Be careful not to disturb 
the two headlight adjusting screws. 

3 If the vehicle is equipped with a rectangular headlight unit, re- 
move the four retaining ring screws (see illustrations). If the vehicle 
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12.8 Halogen headlight bulb details 
1 Socket 5 Electrical connector 
2 Locking tab 6 Bulb holder 
3 Flat portion of bulb 7 Mounting flange 
holder 8 Bulb 
4 Retaining ring 9 Headlight housing 


has a round headlight unit, loosen the retaining ring screws and rotate 
the ring counterclockwise to release it from the screws. 

4 Pull the headlight unit out far enough to allow access to the rear 
and disconnect the plug from the unit. 

5 Replace the headlight unit with one of the exact same size and 
type. Attach the plug to the prongs at the back of the unit. Place the 
bulb into the bucket with the large number embossed on the lens at 
the top. Make sure the alignment lugs cast into the unit are positioned 
in the recesses of the bucket. 

6 Install the retaining ring (if so equipped) and the trim ring. 


Halogen bulb headlights (aerodynamically 
styled) 

Warning: The replaceable halogen bulb contains gas under pressure. 
The bulb may shatter if the glass is scratched or the bulb is dropped. 
Handle the bulb carefully. Grasp the bulb only by it’s plastic base to 
avoid touching the glass. If you do touch the glass, clean it off with rub- 
bing alcohol. 

7 Make sure the headlamp switch is in the OFF position. Lift the 
hood and locate the bulb installed in the rear of the headlamp body. 


12.14 Headlight assembly, a 
later model 
aerodynamically styled - , 
exploded view 9 


Wiring assembly 
Nut and washer 
Screw 
J-nuts 
Grille opening reinforcement 
Parking/turn/side marker lamp 
assembly (headlamp door) 
7 Bulb 
8 Bulb © 
9 Headlamp assembly 
10 ~=Bulb 
11. Headlamp bulb retainer 
12 Headlamp retainer clip 
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8 Unplug the electrical connector from the bulb holder (see illustra- 
tion). 

9 Remove the bulb retaining ring by rotating it counterclockwise 
(when viewed from rear) about one-eighth turn and sliding the ring off 
of the plastic base. Keep the ring; it will be used again to retain the new 
bulb. 

10 Carefully remove the headlamp bulb from its socket in the 
reflector by gently pulling it straight out of the socket. Do not rotate the 
bulb during removal. 

41. With the flat side of the plastic bulb base facing upward, insert the 
bulb into the socket. Turn the base slightly to the left or right, if neces- 
sary, to align the grooves in the forward part of the plastic base with 
the corresponding locating the tabs inside the socket. When the 
grooves are aligned, push the bulb firmly into the socket until the 
mounting flange on the base contacts the rear face of the socket. 

12 Slip the bulb retaining ring over the rear of the plastic base against 
the mounting flange. Lock the ring into the socket by rotating the ring 
clockwise. A stop will be felt when the retaining ring is fully engaged. 

13 Push the electrical connector into the rear of the plastic until it 
snaps and locks into position. Turn the headlamps on and check for 
proper operation. Note: A properly aimed headlamp normally need not 
be re-aimed after installation of this bulb. A burned out bulb should not 
be removed from the headlamp reflector until just before a replacement 
bulb is to be installed. Removal of a bulb for an extended period of time 
may allow contaminants (dust, moisture, smoke) to enter the headlamp 
bouy and affect the performance of the headlamp. When servicing the 
headlamp bulb, energize the bulb only while it is contained within the 
headlamp body. 


Headlight assembly replacement 
(aerodynamically styled) 


Warning: The replaceable halogen bulb contains gas under pressure. 
The bulb may shatter if the glass is scratched or the bulb is dropped. 
Handle the bulb carefully. Grasp the bulb only by it’s plastic base to 
avoid touching the glass. If you do touch the glass, clean it off with rub- 
bing alcohol. 

14 Remove the parking/turn/side indicator light assembly from the 
grill opening by removing the upper screws (item 3) and lower nuts 
(item 2) (see illustration). 

15 Pull the parking/turn/side indicator light assembly from the grill 
opening and unplug the bulb connectors. Remove the assembly com- 
pletely. 

16 Remove Headlight bulb from rear of headlight housing as de- 
scribed in Steps 7 through 10 this Section. 
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13.2 To remove the bulb holder from the side marker/turn signal 
lamp assembly, turn it counterclockwise and pull it out 


13.6 Rotate the socket while holding the 
lamp assembly to remove the socket/bulb 
for replacement 


17 Unsnap the upper headlight assembly retainers (item 12) to re- 
lease the assembly from the front grill (see illustration 12.14). 

18 Turn the horizontal adjuster completely out of the adjusting nut. 
19 Remove headlight assembly from vehicle 

20 Installation is the reverse of removal. After installation the head- 
light must be properly adjusted (aimed) (refer to Section 17). 


13 Front parking, turn and side marker tights — replacement 


Refer to illustrations 13.2, 13.4 and 13.6 


Early models 
Front parking lights 


1 From inside the engine compartment, locate the bulb socket in 


the rear of the lamp housing. 
2 Turn the socket counterclockwise and pull it out of the housing 


(see illustration). 
3 Replace the defective bulb with a new one and reinstall the 


socket in the housing. 


Front side marker lights 
4 Remove the two screws securing the side marker fens (see illus- 


tration). 

5 Pull the lamp assembly out of the fender. 

6 Turn the socket counterclockwise and pull it out of the housing 
(see illustration). 

7 Replace the defective bulb with a new one and reinstall the as- 
sembly by reversing the removal procedure. 


14.1 Removing the screws from the face 
of the tail light lens on a Styleside pick-up 


FRONT FENDER 


FRONT OF VEHICLE 
BULB ASSEMBLY 


NUT 


WIRING ASSEMBLY 


SIDE MARKER 
LAMP LENS 


_ NUT 


R.H. SIOE SHOWN, L.H. SYMMETRICALLY OPPOSITE 


13.4 Detail of a typical side marker lamp assembly 


14.2 Removing the screws from the rear 
of the tail light lens on a Styleside pick-up 


Later models (aerodynamically styled) 

Note: The parking, turn indicator and side marker lamps are all housed 
in a single lamp assembly. 

8 Remove the parking/turn/side indicator light lamp assembly from 
the grill opening by removing the upper screws and lower nuts (see il- 
lustration 12.14). 

9 Pull the assembly from the grill opening and remove the failed 
bulb socket from the lamp assembly by rotating the socket. 

10 Remove the failed bulb from the socket and replace it with a new 
bulb. 

11 Installation is the reverse of removal. 


14 Rear brake, turn, back-up, parking and side marker lights — 
replacement 


Refer to illustrations 14.1, 14.2, 14.3 and 14.14 
Tail light assembly bulbs 


Note: The rear tail light lamp assembly includes the combined brake, 
turn, and parking lamp plus the back-up lamp. 


Styleside pick-up and Bronco 

1 Remove the screws from the face of the tail light lens (see illus- 
tration). 

2 With the tailgate down, remove the screws from the rear of the 
lens (see illustration) and pull the lens and light assembly away from 
the body far enough to gain access to the bulb sockets. 
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14.3 Rear lamp assembly, Styleside pick-ups - exploded view 


3. _Turn the socket with the failed bulb counterclockwise and pull it 
out of the light assembly (see illustration). 

4 Replace the defective bulb with a new one and reinstall the as- 
sembly by reversing the removal procedure. 


Flareside pick-up 
5 Remove the screws retaining the lens. 
6 Replace the defective bulb with a new one and reinstall the lens. 


Rear side marker lights 

7 Remove the screws securing the side marker lens (see illustra- 
tion 13.4). 

8 Pull the lamp assembly out of the fender. 

9 Turn the socket counterclockwise and pull it out of the housing 
(see illustration 13.6). 

10 Replace the defective bulb with a new one and reinstall the as- 
sembly by reversing the removal procedure. 


Hi-mounted brake light 

11 Remove the two screws retaining the lamp assembly to the top. 
12 Pull the lamp assembly away from the top. 

13 Disconnect the lamp wiring connector from the vehicle wiring. 

14 Remove the bulbs sockets from the lamp assembly by twisting, 
then replace the failed bulbs (see illustration). 

15 Installation is the reverse of removal. 
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14.14 Removing the bulb socket from the high-mounted brake 


light assembly 


15 License plate, dome, and cargo lights — replacement 


Refer to illustrations 15.1, 15.3, 15.6 and 15.17 


License plate light (vehicles with rear bumper) 

1 From the rear side of the light assembly, rotate the bulb socket 
turn and pull the socket out (see illustration). 

2 Remove the defective bulb and replace it with a new one, then re- 
install the socket in the light assembly. 


License plate liaht (vehicles without rear 
bumper) 

Styleside pick-up 

3 Remove the screws retaining the license plate light cover to the 
light assembly (see illustration). 


4 Remove the defective bulb and replace it with a new one. 
5 Reinstall the light cover. 


Flareside pick-up 

6 Remove the two screws retaining the light assembly to the license 
plate bracket assembly (see illustration). 

7 Rotate the bulb socket and pull it out of the light assembly. 

8 Remove the defective bulb and replace it with a new one. 

9 Install the socket in the light assembly. 

10 Install the light assembly. 


Dome light 


11 Using a screwdriver at the corners of the plastic lens, carefully pry 
it off the light assembly (see illustration). 

12 Replace the defective bulb with a new one and snap the plastic 
lens back into place. 


Cargo area light 
F100-F350 


13 Remove the two screws retaining the lens and light assembly to 
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15.1 License plate light 
assembly for Broncos with a 
straight rear bumper 
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15.3 License plate light assembly for Styleside pick-ups without a 
rear bumper 


LICENSE BRACKET 


15.11 To replace the dome light bulb, pop the plastic lens loose 
with a small screwdriver 


the rear of the cab. 
14 Replace the defective bulb with a new one and reinstall the lens 
and light assembly. 


Bronco 

15 Using a screwdriver at the corners of the light assembly in the 
cargo area, carefully pry it from the body. 

16 Replace the defective bulb with a new one and snap the light as- 
sembly back into place. 
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16.4 Typical automatic transmission indicator cable details - 
early models 


WIRING 
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15.6 License plate light assembly for Flareside pick-ups 


16 Instrument cluster —- removal, bulb replacement and 
installation 


Refer to illustrations 16.4, 16.5, 16.18, 16.23, 16.25 and 16.27 


Early models 


1 Disconnect the cable from the negative battery terminal. 

2 Using a hook tool to release each knob lock tab, remove the 
knobs from the wiper-washer, headlight and fog light (if so equipped) 
switches. 

3 Remove the screws retaining the steering column shrouds. Note: 
Caution should be taken not to damage the transmission contro! selec- 
tor indicator on vehicles equipped with an automatic transmission. 

4 On vehicles with an automatic transmission, remove the loop on 
the indicator cable assembly from the retainer pin and open the cable 
retaining clips (two for tilt column-equipped vehicles, one for non-tilt 
steering) (see illustration). Remove the bracket screw from the cable 
bracket and slide the bracket out of the slot in the column. 

5 Remove the screws retaining the cluster finish panel to the dash 
and remove the finish panel (see illustration). 


SCREW 


ASSEMBLY 


16.5 Typical instrument cluster finish panel details - early models 
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16.18 Instrument cluster finish panel details - 
later models 


"6 Remove the four cluster panel retaining screws and pull the 
cluster panel out far enough to reach behind it and pry the retaining tab 
up to release the speedometer cable from the cluster. Disconnect the 
wire connector from the printed circuit and disconnect the 4x4 indica- 
tor light (if equipped) and remove the instrument cluster. 

7 Replace the failed bulbs as required by simply twisting the socket 
from the back of the instrument cluster. 

8 When installing the instrument cluster, reconnect the wire 
connector, cable and light (if equipped), then install the cluster and re- 
taining screws. 

9 On vehicles equipped with an automatic transmission, place the 
loop on the transmission indicator cable assembly over the retainer on 
the column. 

10 Position the tab on the cable bracket in the slot in the column. 

11 Align the pointer and attach the retaining screw. 

12 Reposition the cable conduit in the retaining clip(s) and secure it. 
13 With the parking brake applied, place the transmission selector at 
the steering column in the Drive position. Hold the lever against the 
Drive stop using a weight of approximately eight pounds attached to 
the selector lever knob. 

14 Secure the cable to the column mounting clip(s) and adjust the 
bracket to position the pointer in the proper location. 

15 Shift the transmission lever to each gear, checking the pointer po- 
sition at each transmission shift position. 

16 The remainder of the installation steps are the reverse of removal. 


Later models (programmable 
speedometer/odometer) 

17 Disconnect the cable from the negative battery terminal. 

18 Unsnap the right and left moldings by carefully prying at the 
notches on the bottom of the moldings (see illustration). 

19 Using a hooked tool, remove the headlight knob by depressing 
the spring inside of the Knob (see illustration 11.12). 

20 Remove the exposed screws that are under the right and left 
moldings. 

21 Remove the instrument cluster finish panel by unsnapping it’s re- 
taining clips starting at the lower clips and then the upper clips. 


16.23 Removing the transmission indicator cable loop from the 
ball stud and the thumb wheel bracket from the 
steering column - later models 


3. Thumbwheel bracket 
screw 
Thumbwheel bracket 


1 Transmission indicator 
cable 
2 _ Shift lever ball stud 4 


22 Discornect the wiring attached to the finish panel and remove the 
panel. 

23 Remove the transmission indicator cable loop from the ball stud 
on the shift lever (automatic transmission only) (see illustration). 

24 Remove the thumbwheel bracket from the steering column by re- 
moving the thumbwheel bracket screws (automatic transmissions 
only). 

25 Remove the screws attaching the instrument cluster assembly to 
the instrument panel and pull the cluster out of the panel (see illustra- 
tion). Warning: Always store and place instrument cluster in upright 
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16.25 Late model instrument 
cluster installation details 


1 Instrument cluster 
2 Screw 
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4 Automatic transmission 
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16.27 Rear view of late model 
instrument cluster showing 
lamp sockets - base cluster 

shown, optional gauge 
package cluster similar 
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FOR OTHER SIDE. 


17.1a Location of headlight beam adjustment screws on early 
model sealed beam headlight 


TIGHTEN SCREW 
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RIGHT. LOOSEN SCREW 
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FOR OTHER SIDE. 


TIGHTEN SCREW 
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17.1b Location of later model aerodynamically styled headlight 
beam adjusters 


(normal in dash) position. Failure to do so can result in loss of gauge 
anti-vibration fluid and contamination of gauge face with fluid. 

26 Disconnect the electrical connectors and remove the instrument 
cluster assembly. 

27 Replace the failed bulbs as required by simply twisting the socket 
from the back of the instrument cluster (see illustration). 

28 The remainder of the installation is the reverse of removal. 


a  —————— 


17 Headlights - adjustment 


a 


Refer to illustrations 17.1a and 17.1b 

Note: /t is important that the headlights be aimed correctly. If adjusted 
incorrectly they could blind the driver of an oncoming vehicle and 
cause a serious accident or seriously reduce your ability to see the 
road. The headlights should be checked for proper aim every 12 
months and any time a new headlight is installed or front end body 
work is performed. It should be emphasized that the following proce- 
dure is only an interim step which will provide temporary adjustment 
until the headlights can be adjusted by a properly equipped shop. 

1 Earlier model sealed beam type headlights have two spring 
loaded adjusting screws, one on the top, controlling up-and-down 
movement and one on the side, controlling left-and-right movement 
(see illustration}. Later year aerodynamically styled halogen head- 
lights utilize one upper adjusting screw for left-and-right movement 
and one lower corner angle drive mechanism for up-and-down move- 
ment (see illustration). 

2 There are several methods of adjusting the headlights. The sim- 
plest method requires a blank wall 25 feet in front of the vehicle and a 
level floor. 

3 _ Position masking tape vertically on the wall in reference to the ve- 
hicle centerline and the centerlines of both headlights. 

4 Position a horizontal tape line in reference to the centerline of all 


the headlights. Note: /t may be easier to position the tape on the wall 
with the vehicle parked only a few inches away. 

5 Adjustment should be made with the vehicle sitting level, the gas 
tank half-full and no unusually heavy load in the vehicle. 

6 Starting with the low beam adjustment, position the high intensity 
zone so it is two inches below the horizontal line and two inches to the 
right of the headlight vertical line. Adjustment is made by turning the 
appropriate adjusting screw (refer to step 1) to raise or lower the beam 
or to move the beam left or right. 

7 With the high beams on, the high intensity zone should be verti- 
cally centered with the exact center just below the horizontal line. 
Note: /t may not be possible to position the headlight aim exactly for 
both high and low beams. If a compromise must be made, keep in 
mind that the low beams are the most used and have the greatest ef- 
fect on driver safety. 

8 Have the headlights adjusted by a dealer service department at 
the earliest opportunity. 


i  —————— 


18 Wiper and washer system - component replacement 


a 


Refer to illustrations 18.2, 18.7, 18.11a, 18.11b, 18.17, 18.21, 18.26 
and 18.30 

1. The windshield wiper/washer system on vehicles covered by this 
manual consists of a motor with dual speed capabilities (plus optional 
interval operations), linkages to convert rotary motion of the motor to 
oscillating movement at the blades and the wiper blades themselves. 
Windshield wiper blade replacement instructions can be found in 
Chapter 1. In addition, washer chores are handled by a plastic reser- 
voir equipped with a pump which distributes washing fluid to a nozzle 
on each side of the windshield. On early models, the functions are con- 
trolled by a single dash mounted switch. On late models, the functions 
are controlled by the multi-function switch (refer to Section 9). 
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18.2 Removing a windshield wiper arm from its pivot 


Arm and blade assembly 

2 Raise the blade end of the arm off the windshield and move the 
slide latch away from the pivot latch (see illustration). 

3 The wiper arm can now be pulled off the pivot shaft without the 
aid of any tools. 

4 Reinstall the arm and blade assembly by holding the main arm 
head on the pivot shaft while raising the blade end of the wiper arm 
and pushing the slide fatch into the lock under the pivot head shaft. 
Note: When reinstalling the wiper arms, make sure the motor is in the 
Parked position by allowing it to run a few cycles, then turning it off. 
The shafts will then come to rest in the parked position. 


Wiper motor 

5 Disconnect the cable from the negative battery terminal. 

6 Remove both wiper arm and blade assemblies from the pivot 
shafts. 

7 Remove the cowl grille attaching screws and lift the grille slightly 
(see illustration). ~ 

8 Disconnect the washer nozzle hose and remove the grille assem- 
bly. 

9 Remove the wiper linkage clip from the motor output arm and dis- 
connect the linkage from the arm. 

10 Disconnect the wiper motor wiring connector. 

11. Remove the three motor attaching screws and remove the motor 
(see illustrations). 

12 Installation is the reverse of the removal procedure. 


Pivot shaft and linkage 

13 Refer to and perform Steps 5 through 9. 

14. Remove the pivot body to cowl screws, then remove the linkage 
and pivot shaft assembly. The left and right pivots and linkage are in- 
dependent and can be serviced separately. 

15 Installation is the reverse of the removal procedure. Refer to the 
Note in Step 4. 


in the engine compartment - early models 
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18.7 Details of windshield wiper motor and linkages 


Wiper/washer control switch (early models) 

16 Remove the wiper switch knob using a hooked tool! to release the 
clip. 

17 Remove the bezel nut by unthreading it from the switch. Remove 
the switch bezel (see illustration). 

18 Pull the switch out from the rear of the instrument panel. 

19 Disconnect the plug-in wire connector from the switch and re- 
move the switch. 

20 Installation is the reverse of the removal procedure. 


Interval governor (if so equipped, early models) 
21 Disconnect the wire connectors from the governor (see illustra- 
tion). 

22 Remove the governor attaching screws and remove the governor. 
Note: On models with an electric rear window, remove the electric de- 
vice switch assembly to obtain tool clearance for the right-hand gover- 
nor attaching screw. - 

23 Installation is the reverse of the removal procedure. 
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18.11b Late model windshield wiper motor installation details 
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18.17 Typical windshield wiper control switch 


installation - early models 
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18.21 Typical windshield wiper interval governor installation - 
early models 


WIRING 
ASSEMBLY 


18.26 Late model wiper control module (WCM) is located behind 
the glove box 


Wiper/washer control switch (later models) 
24 Operation is controlled by the multi-function switch (refer to 
Section 9). ; 


Wiper control module (if so equipped, later 


models) 

Note: The wiper contro! module provides interval wiper operation and 
windshield washer pump control on vehicles so equipped. 

25 Disconnect the negative cable from the battery and remove the 
glove box. 

26 Remove the wiper control module (WCM) from it’s mounting 
bracket (see illustration). 

27 Remove the WCM electrical connector and remove the module. 
28 Installation is the reverse of removal. 


Washer reservoir and pump 

29 The windshield washer reservoir and pump are located on the left 
inner fender well, inside the engine compartment. If the reservoir or the 
pump needs replacement, the reservoir may be removed by removing 
the three retaining screws and pulling the wiring connector out of the 
motor terminals. 

30 Using a small screwdriver, pry out the retaining ring (see illustra- 
tion). 

31 To remove the pump from the reservoir, grasp the wall of the 
pump near the electrical terminals with pliers and pull the pump out of 
the reservoir. If the impeller and/or the seal come off of the pump dur- 
ing this operation, they may be reassembled. 


32 Installation is basically the reverse of the removal procedure. Lu- 
bricate the outside of the pump seal with a dry lubricant such as pow- 
dered graphite. Align the tang of the pump end cap with the slot in the 
reservoir before pushing the pump into the reservoir. Also, use a 1 inch 
socket (preferably 12 point) to hand press the retaining ring securely 
against the pump end plate. 
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18.30 Typical windshield washer pump installation 
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20.2 Typical early model radio installation details 


19 Horn - removal and installation 


1 Disconnect the cable from the negative termina! of the battery. 

2 Locate the horns mounted on the back side of the radiator sup- 
port. 

3 ° Unplug the electrical connectors. 

4 Remove the mounting bolt and remove horns. 

5 _ Installation is the reverse of removal. 


20 Radio and speakers — removal and installation 


Refer to illustrations 20.2 and 20.8 


AM and AM/FM stereo radio (early models) 


1 Disconnect the cable from the negative battery terminal. 

2 Remove the knobs, discs, and retaining nuts from the radio con- 
trol shafts, if equipped (see illustration). 

3 Remove the instrument panel bezel. 

4 Remove the rear support bracket bolt (if equipped). 

5 Slide the radio out of the instrument pane! and disconnect the an- 
tenna cable and wire connector(s). 

6 Separate the radio chassis from the mounting plate. 

7 Installation is the reverse of removal. 


Electronic radio and stereo tape player (later 


models) 

8 The procedure for removal and installation of the radio in later mod- 
els is much simpler than for earlier units. However, you'll have to obtain a 
pair of special radio removal tools (T87P-19061-A) or equivalent - avail- 
able from a dealer or an automotive radio store) (see illustration). 

9 Disconnect the cable from the negative battery terminal. 

10 Insert the radio removal tools into each side of the radio face- 
plate. Press them in a full inch to release the radio retaining clips. Pull 
the radio out of the instrument panel using the tools as handles. 

11. Unplug the wiring connectors and antenna cable from the rear of 
the radio. 


RADIO RETAINING 
ING 


SPRI 


€ mina 


TOOL LOCKS 
ON SPRING 
HERE 


TOOL 
INSERTION 
TOOL 
Boa INSERTION 
HOLES 


RADIO REMOVAL TOOL 


20.8 Late model radios require a special tool as shown - tools are 
inserted in holes provided in both sides of the radio to unlock 
radio retaining springs and allow removal 


nn SNS 


12 If you're replacing the radio, switch the rear mounting bracket to 
the new radio. 

13 Attach the wiring connectors and antenna cable to the radio. 

14 Slide the radio into the instrument panel. Engage the rear mount- 
ing bracket in the track in the instrument panel. 

15 Connect the cable to the negative battery terminal. 


Speakers 


Front speaker 


16 Remove the instrument panel pad. 

17 Remove the speaker wire connector. 

18 Remove the screws retaining the speaker to the instrument panel 
and remove the speaker. 

19 Installation is the reverse of removal. 
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Door speakers 


20 Remove the door trim panel (see Chapter 11). 

21 Remove the speaker mounting screws. 

22 Pull the speaker from the mounting recess in the door and unplug 
the electrical connector. 

23 Installation is the reverse of removal. 


Rear speakers 


24 Detach the cable from the negative terminal of the battery. 

25 Remove the speaker screws and bodyside trim panel grille. 

26 On SuperCab and Bronco vehicles, the speaker trim cover must 
be removed to gain access to the speaker screws. 

27 Remove the speaker and grille assembly and disconnect the 
wiring connector at the speaker. 

28 Installation is reverse of removal. 


21 Radio antenna — check and replacement 


Note: /f you are replacing a worn or broken antenna mast, unscrew the 
old mast and install a new one. If, however, reception is poor (even 
though the antenna looks okay) perform the following tests and, if the 
antenna assembly fails either test, refer to the replacement part of this 
Section and replace the entire antenna base and cable assembly. 


Resistance check 


Antenna cable-to-mast 


1 With the antenna cable installed on the vehicle and the cable un- 
plugged from the radio, check the resistance between the cable and 
the mast with an ohmmeter. The resistance should be less than five 
ohms. 

2 If the indicated reading is correct, the antenna is okay. If not, 
check the antenna cable and base. 


Antenna cable 


3 With the antenna cable unplugged from the radio and antenna, 
check the resistance of the cable with an ohmmeter. Again, the resis- 
tance should be jess than five ohms. 

4 If the indicated reading is correct, the cable is okay. If not, replace 
the antenna cable. 


Antenna 

5 With the antenna cable unplugged, check the resistance of the 
antenna with an ohmmeter by contacting the probes of the meter be- 
tween the mast and the probe in the center of the antenna socket. 

6 If the indicated reading is less than five ohms, the antenna is 
okay. If not, replace the antenna. 


Replacement 

7 Detach the antenna cable from the radio. If you are unable to dis- 
connect the cable this way, pull the radio out of the dashboard and dis- 
connect the antenna cable from the back of the radio (see Section 20). 

8 Detach all the antenna cable retaining clips along the bottom of 
the instrument panel. Note: /t may be necessary to remove glove box. 
9 Unscrew the antenna mast from it’s base. 

10 Pry the cap loose with a small screwdriver. Caution: Do not dam- 
age the paint. 

11. Remove the base attaching screws. 

42 Pull the antenna cable through the hole in the fender far enough 
to detach the base. 

13 From inside the passenger compartment, remove the antenna ca- 
ble. The grommet in the inner cowl (see illustration 21.9) should come 
free. If it doesn’t, from the engine compartment, pry it loose with a 
small screwdriver. Remove the antenna cable assembly from the 
vehicle. 

14 Installation is the reverse of removal. 


22 Cruise control - general information 


1 Because of the complexity of the cruise control system and the 
special tools and techniques required for diagnosis, and the consider- 
ations of safety, repair should be left to a dealer service department or 
other repair shop. However, it is possible for the home mechanic to 
make simple checks of the wiring and vacuum connections for minor 
fauits which can be easily repaired. These include: 

a) Inspect the cruise control actuating switches for broken wires and 
loose connections. 

b) Check the cruise control fuse. 

c) Except for later models, the cruise control system is operated by 
vacuum so it’s critical that all vacuum switches, hoses and con- 
nections are secure. Check the hoses in the engine compartment 
for tight connections, cracks and obvious vacuum leaks. 


23 Power door lock system — general information 


The power door lock system operates the door lock actuators 
mounted in each door. The system consists of the switches, actuators 
and associated wiring. Removal and installation procedures for the ac- 
tuators are provided in Chapter 11. Diagnosis can usually be limited to 
simple checks of the wiring connections and actuators for minor faults 
which can be easily repaired. These include: 

a) Check the system fuse and/or circuit breaker. 
b) Check the switch wires for damage and loose connections. 

Check the switches for continuity. 

c) Remove the door panel(s) and check the actuator wiring connec- 
tions to see if they’re loose or damaged. Inspect the actuator rods 

(if equipped) to make sure they aren’t bent or damaged. Inspect 

the actuator wiring for damaged or loose connections. The actua- 

tor can be checked by applying battery power momentarily. A dis- 
cernible click indicates that the solenoid is operating properly. 


24 Power windows - general information 


The power window system operates the electric motors mounted 
in the doors which lower and raise the windows. The system consists 
of the control switches, the motors (regulators), glass mechanisms and 
associated wiring. 

Diagnosis can usually be limited to simple checks of the wiring 
connections and motors for minor faults which can be easily repaired. 
These include: 

a) Inspect the power window actuating switches for broken wires 
and loose connections. 

b) Check the power window fuse/and or circuit breaker. 

c) Remove the door panel(s) and check the power window motor 
wires to see if they’re loose or damaged. Inspect the glass mech- 
anisms for damage which could cause binding. 


a a 


25 Wiring diagrams - general information 
NS eee 

Since it isn’t possible to include all wiring diagrams for every year 
covered by this manual, the following diagrams are those that are typi- 
cal and most commonly needed. 

Prior to troubleshooting any circuits, check the fuse and circuit 
breakers (if equipped) to make sure they’re in good condition. Make 
sure the battery is properly charged and has clean, tight cable connec- 
tions (Chapter 1). 

When checking the wiring, make sure all connectors are clean, 
with no broken or loose pins. When unplugging a connector, don’t pull 
on the wires, only on the connector housings themselves. 
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COMPONENT LOCATOR: 
ive CLUTCH CYCLE PRES 


WSIccstrsvcanecestessvensannssevncreers 
ale HEATER SELECT SW 
ALTERNATOR ............ 
ASHTRAY ILLUM LT 
BACK-UP LT SW. 


MARKER POWER 


EEC MODULE 
(4.9L) Af 


YEL 


BATTERY os... i}pwe 
CAB MARKER LTS .. RESISTOR 2 
CARB BOWL VENT sol (6 one (M/T ONLY) ra] 
CHOKE HEATERS .. fa 
ENGINE COOLANT 
TEMP SENSOR 5 
[a| al 
CLUTCH CYCLING 
sws PRES SW 
DOOR LOCK SWS . MT 
DRIVERS TAILGATE WDO I 
DUAL BRAKE WARN SW . hs] 
DURASPARK MODULE . hl » 
EEC POWER RELAYS aux (2 B 
EEC MODULE (4.9L) .. ira} 
EEC MODULE (5.0L & 5. EEC TEST CONN (4.91) jf TAN RED 
EEC TEST CONNS TAN- RED hal 
EGR VACUUM SW i ral 
EXTENDED USEFUL LI = s 
FOUR WHEEL DRIVE IND CARB DC MTR o Ex) 
FUEL PUMP CUTOFF 490) | es -ORG ie 
FS aiiliceiicias iat a 
UEL TANK & a_i Fz —_ 
PUMPS .. eoee BF 11-14 BLK-LT GRN, ra 
FUSE BOX . ve D-F 15-16 i lea} 
GLOW PLUG CONTROLLER ..........A9 a 
"GLOW PLUG ALY ...... 
GREAnD PUASHER — 
FLASHER 
HEADLT SW ceecseoneecs Me at 
carson 
VENT SOLS c 
(4.9) a lk 
Wr T- PNK 
IGNITION COILS ......... E 1, A 5-6, C 10 32 
IGN KEY/SEAT BELT/HEADLT 
[i.e eatin, 19 
IGNITION wi .. A-C 18 
INERTIA (CRAS| 1,€ 12 
INTERVAL GOVERNOR 815 am — 
INTERVAL W/SHIELD W' THROTTLE 
WASHER SW 15-16 POSITION 
INSTRUMENT CLUSTER ......... E 21-22 3 
INSTRUMENT CLUSTER a 
OOR SW .. g 
LOW VACUUM WARN SW 
(DIESEL) : 
MARKER LTS RLY . .A2D D 
NEUTRAL SAFETY SW. .E1 (a.9 L& 5.81) —_ oK BULL GRN eect 
PARK BRAKE SW ...... A 22 INSTCLSTR DISTRIBUTOR onan 2 Tse 
POWER WINDOW SW A-B 21-22 PIN A 10 5 
RADIO 1LLUM LT nn. ssesscsssseseesnssees F 18 5 pe SUEGER 
REAR WOO DEFOG CTAL ...... A 16-17 ‘icn'sw rl @ 143] 
REAR WOO DEFOG ILLUM LT ..... F 17 aNIET 4 SELF tp—22SIa9] cuo 
RIGHT DOOR SW ... z rane TEST 50] 
SPEED SENS .......... al SENSOR CONN 
STARTER MTR & SOL .. Zz] 2 WHT-RED p= a 
serene ae a 
LIGH om F19 a ; RED DK GRN 
TAILGATE POWER WDO SW ... B-C 22 a tae) a FUSE #1 = a iss 
TFL MODULES 00. secsescsscssssone D1,A6 3} REO-LT BLU F] if EGR ON/OFF 154} 
THROTTLE KICKER MODULE ........D 9 ATTEN a) |e TRAILER ELECT | SOL (491) & 
TRAILER ELEC BRAKE CTAL ...... D 22 - Zz BRAKE CTRL ES 
TRAILER LTS RELAY A290 «—- GLUTCH SW 9 [FEEDBACK 
x S7|PwR 
WATER IN FUEL SW . AB (a/7) x g] gt crmsor ao 
W/SHIELD WIPER/WA: E NEUTRAL SAFETY yeL a BLK-LIGRN F= e 
Sw A 14-45 SW (A/T) IGN me rus 1 yeL 9 
WIPER MOTOR ... B17 EEC MODULES colt ee LINKS TRAILER PWR 60/GND 
PIN #30 3 
RED-LT BLU o} YEL) IGN SW 4, YEL TRAWERLT RIV ves wrt 
4 (lB. (BATT! Ait 
Sy MARKER LTS RLY 
: : } at - NCA Yel 
- PeAcLy arove . - RED-ORG, inst CLSTR 
— piue ay e S [| atu YEL (? PIN BY —_ 
$ GAN g SKORG ! 
TRAILER LTS Ey BLU eELWHT ] 
aie eS ae Ss oe eon 
DIR/HAZ SW — BLU EL CHOKE RLY 
3 =< “4 
STARTER SGA) GLOW PLUG Ri 3 
HEADLT SW ie" RELAY a atic etAY: 
DIRLT ee 2 et gl STARTER RLY (DURASPARK) Fi 
f=) 
“9 3 ta) 7s STARTER on Ae F 
=) 2) /pep i) TRA EEC POWER RLY 
(| | lo SOL 
PARKLT STARTER 3 
— | [fe 61 | INERTIA 
CAB MARKER pt Saree | = a) 
LTS (S USED) SSS 
SS ee NOTE:__ _ _ __ DIESEL ONLY 


aa 1 I 2 ] 3 | 4 


eee RAS a pu ERE 
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a i 5 I . i 7 I 8 [> 2 
— 
DIESEL WATER IN FUEL SW 
2 REOVEL 5 puse #18 
a IGN SW PIN 11 
=) 
a IGN SW PIN 12 .BRN- PNK | iare_| 
A al : DISTRIBUTOR 
af oo FI 
2 - 
EEC a 7+ 
POWER | = 
RLY Fi SB) 
= IGN SW 
> WATER IN ei 
> PIN P? = Bix 
FA FUEL IND 
4 
== 6 
mmm 5.81 8 5.0L EFI IGN Con x 
ELECTRONIC 
ENGINE CTRL 
Yet 
ree O @ 
5) TFI MODULE fs— 
OK GRN-YEL, INST CLSTR 
= we PIN A10 
B | 6 | ENTEMP SENSOR il (DIODE 
7 LLLGRN-VEL BLK-WHT DRaen 
5 8500 18s) 
9 
10 - 
A/C CLUTCH 
ag CYCLE PRES SW 
W se Jes om 
[12] a] THERMACTOR AIR tit, urgrn-per UNS) ix-ver 
=a 13 FI DIVERT SOL a 
[14 | z 
1 ae ee 
Hie ek 
TAN-RED | z £EC MOD 
My, Gaia , LUGEN: 
i Nts.8t) J [taf GE EDUOERSSe Z GRN-PPL en 10 
DIODE AIR BYPASS rf A/C -HEATER 
(S.OL) VALVE = CONTROL SW 
1. ae 
En rrr doananed 
Ee TAN-LT GRN «( MILEAGE (DURASPARK 
LT_GRN- BLK SENSOR asst 
a TAN-LT GRN (5.01) Se eee OS - z DIESEL) 
5 YEL-RED. COE EESaHoa 8 
5 
= 
ow) 
asc 
— [2h i | = 
2 EXHAUST GAS CLUTCH 
2 OK GRN-WHT _| O, SENSOR THROTTLE CYCLE 
30 (EGO) yo! fo PRES SW 
ai NEUTRAL SAFETY 7.5L GAS 
F SW A/T ONLY £6.91 a 
37 /OK.GRN pase) u 
7] ete 
D ES rel EGR VACUUM SW 
[YEL-L1 GRN_| (CLOSED W/ NO Viv) 
ll Ts Oe eee | eee 
Ea = ee | 
E77 
re] BLK-LT GRN " al 
| 40 | 
MANIFOLD ABSOLUTE [a 
[41 | PRES SENS 
= { 42 | ORG-WHT 
a i CAN PURGE SOL (5.8L) ia EEC 
OK_GRN-LT.GRN GRY-YEL oe RED THROTTLE POS SELF TEST 
<*TeucwHt | TeLK-WHT __| SENSOR CONN (5.01) 
ae WYHI-RED 
Rai, a C4 ee 
£ AiR BYPASS SOL 
‘ RED (sola 
VOU 
7 bay 
RED-LT GRN es 
ave FUEL PUMP 5 
CUTOFF RLY 
BARO SW ONLY) 
LL ae 5 (HALT) ig 
aa 5 a 5 2 
58 ; es : z 
59 FEEDBACK =z] VACUUM es 
60 SOL(5.81) CHOKE = 
Zz HEATER s 
“4 
6 Ha 
3 cec Test ORC 
“ CONN (5.81) 
cy 
> BLU ¥ 
F FUS 3 
UNK 
Utah (aa ALTERNATOR PIN S WHT _BLK 
(5.0L ONLY?! 
CHOKE RLY 
(5.81) te 
— 


l 5 I 6 | 7 | 


ENGINE COMPT 
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9 ] 10 1 1 ] V2 | 13 1 14 
= ; REO-LT GRN ENGINE CRUISE CONTROL SW 
i. oe er UT BLU- BLK 
bone BOA Btn aoa rl bees CRUISE CONTROL AMPLIFIER 
INT wd BATTERY zt © COLD ILE SOL 
ROATGN | ty a em eEL 6 oy, 
a= ROLY, GN JR0-11GN | lx Teo ADV SOL x z)x}z{2]e 
hie — — + = ! | L _vet a ped fl bed ba 
FUEL HTR ara = ft & Ole ists 
TIMER | ORG-WHT =) te} 2/2 i> 
= ae CUTOFF SOL | ope = rat 
i f ‘ 7 @ (om ——— pal <4 = 
sists! AN ge 
313 3] tikka: RLY FUSES, 
3 88 8 crow. cure a 
Ww INC ] iT Ge 
| RLY s (M/T) mesh 
= & ray yee 2 
= sje & 3 oy 9} 4 
stow” | =) 5, 3, 3 és a 
PLUG 8 8 gl gle) x WIPER MOTOR SPEED 
y Le ( J Jo2 DIESEL WARNING eB CRUISE CONTROL 
{ ~ - 2} IND MODULE Suess! 
(ger | bo SAL Lc 
NLY) J 
HORN RLY 
Se Sn ae SSS eS W/SHIELD WIP 
pp ACLEGRN | BLK-LT GRIN WASHER SW & 
B INTERVAL GOVERNOR 
DK BLU-ORG 
INST CLSTR 
$ PINATI 
PNK-LT BLU A pe ape BLK-WHT 
ORG-YEt a FUSE = WASHER MTR 
bo #16 z EL TANK SEL SW 
DISTRIBUTOR a STARTER ay fu 
(DURASPARK) > 8 MTR ~] (4.91 & 5.81 UNDER 8500} 
— STARTER RLY Fuse , RED REAR 
RED-LTBLU (DURASPARK) 215 a ee FUEL SENDER 
FUEL PUMP YEL-LT BU FUEL TANK 
SELECTOR SW 
FUEL TANK etl 
=| SELECT VALVE SOL aaaRe 
z he FUEL 
SENDER 
G INERTIA = 
sw 
a (5.0L) FUEL PUMP 
re CUTOFF 
TITLRES WIRE . YEL-WHT , INST CLSTR ee 
a ton 
z RES WIRE 
as =| 
IGN SW PIN 12 a 
OIL PRES z 
FUSE #$ 15,16 sw FUEL PUMP Ls 
CUTOFF RLY 
mss (7.5L) oe 
THROTTLE 23 
POS SOL 3g RED 
FUEL TANK ¢ PNK-BLK INST CLSTR 
D StLECT Sw PINAN) I 
é CARB BOWL l 
5 VENT SOLS INST CLSTR 
Fy RED-YEL (25LONLY) SINGLE PIN ATI | 
RED-YEL | 
(NST CLSTR (7.50) | 
PIN At 
THROTTLE KICKER 
MOD (DURASPARK) 
PIN All OK BLU-YEL TANK SELECTOR | | 
PPL-ORG VALVE Sw 2 
BACK-UP DIR FLASHER DUAL TANKS d 
LTsw iff BLK-PNK ° BACK-UP LTS (7.50) (7.5L DUALTANKS! Z 
BRN-WHT | 
= 
5 FUEL TANK 
: SELECTOR SW 
z {$.0U) 
— a PUEL TANK 
SELECTOR SW 
(DIESEL) 
REAR 
ALTERNATOR Lege 
ma NCA 
B+ 
Coes BLK-ORG INST CLUSTER PIN 82 =<} DUALTANKS * 
WHT-BLK Ie = (5.04; & 
WHT-BLK vip DIAG 
CONN (4.91) 
WHT-BLK CHOKE RLY NOTE: NCA 
(5.8L) NO COLOR 
AVAILABLE 
NOTE- _ _ _ DIESEL ONLY 
— 
9 1 10 1 1 I 12 i 13 lia 
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m 1 rr | 15 ] 16 l 17 | 18 
REAR WOO DEFOG SW 
W/SHIELD WIPER/WASHER SW BRN-LT BLU » OG FUS LINK eBRN-LT BLY) HEATED REAR 
Ge LI ae, WDO GRID 
= HEADLT SW 
= PINS 
A YEL_ ci} YL) YEL,REO &RED 
~ BLUFUS LINK Mears A 
sb GRN FUS LINK 
a) 
Z iS FUSE #1 aa 
a E YE mm (il 
x tye DURASPARK MODULE -WHTLTBL ACC 
a GLOW PLUG CONTROLLER yer MLSE. Locke 
— ALTERNATOR PIN' & : noe 
FUSE #154818 = aT y --_ 
WHI-LT BLU ' 
IGNITION COILS START @ 
WA 
WASHER RES WIRF__* acc! 
RED-LT GRN | 
WASHER FUSE NOT USED boa “ut 
MTR a9 IGNITION COILS - e | 
: FUSE #S 985 i 
B INTERVAL | B 
GOVERNOR an Ace, 
ae INTERVAL W/SHIELD WIPER/ WASHER SW }ahe 
oe BaN-WHT, A/C HEATER ; eaten Pin a7 -SLE-GRN ! 
SELECTOR SW K-GRN ‘te 
Ne - ? FUSE SS Toa oS 
ae : : 
W/SHIELD WIPER / WASHER sw 
WIPER MTR 1B ul 
NEUTRAL SAFETY SW(A/T) eee o} 
OR CLUTCH SW (M/T) Reel 
e! 
— e.! = 
2 LEFT DOOR LOCK SW RIGHT DOOR LOCK SW e 
= i 
2 BLOWER MTR WATER IN Fue sw PETE |, @ 
4 {A/C -HTR ONLY) z DUAL BRAKE WARNING SW (GAS) Pra 1 
c-) q ae 1 
ase cuuten ot () aye H DIESEL WARNING IND MODULE = ACC! 
CYCLE SW * ORG-BIK e! 
BLWR RESIST (A/C) “ac 
C ORG-BLK BLK a), e Cc 
PPL- WHT JP2 
DUAL BRAKE WARN SW (DIESEL) 
| ' 
nsw 
IGNITION SW 


EWR WoC Ey mae RT FRONT PARK LT 
BLOWER RESISTOR 5 
(HTR ONLY) Z DIGITAL CLOCK 
F ro LIGHTS ON BUZZER 
= 
LT BLU. 81K 5 . 
i] DRIVERS TARGATE WDO SW ~ aes hare tenes 
SELECTOR SW EXTENDED USEFUL 
LIFE SEN: 
BACK-UP LT SW 3 ry IGN SW SENSOR 
= PIN AZ 


DIR/HAZ SW 


HEATER & A/C 17 BiU-RED 
CTRL ILLUM LT F 


-RED 
Camel 
INST CLSTR PINAD TEIN 1s ai ee 
ASHTRAY ILLUM LTTE 
RADIO ILLUM LT an 
REAR WOO DEFOG : 
MLLUM LT 


HEADLT SW PIN I 


T.BLU-RED 
td 


BLOWER SW 


RIGHT 
HEADLT 


EXTENDED DOME/COURTESY/ 
pete LIFE CARGO LTS &SWS 


3) 
FUSE #18 


(2.54 
TAULGATE 
PWR 


RED WIT. HAZARD FLASHER 


IGN SW PIN BATT 
— — = BLU FUS LINK STARTER RLY 


Bik IGN SW PIN AT 
WHT-PPL REAR WDO DEFOG SW 
E papi SESE ae =PPL wor USED 
LOW VACUUM WARN SW aE, RED-YEL - ane DIGITAL CLOCK 
WATER IN GAS SW eee ‘View Prt CRUISE CONTROL AMP ASHTRAY ILLUM LT 
"y : 
DIESEL WARN IND MODULE we AN Bi b 4WD IND 
FUEL PUMP OL PRES SW > . PWR DR 
eGR vacuum sw Heo 5 tock ol 3 
RED-YEL BLK-ORG Ps 
CARB BOWL VENT SOL 4D Oe, 3 HEADLY SW PIN B 3| 4 
EXTENDED USE LIFE SENS 0 oO-ver a 
MP INST CLSTR PINS Al & AIS 
FUSE #17 
RED-LT GRN =| 
IGN SWPINIT - F z 
: 5 
‘ Zh 4 
BLK- WH = o Z 
TAILGATE PWRE Te Tatu | = 
HEADLT SW 
F HORN SW Fr) PIN OF 
(W/O CRUISE = HEADLT SW 
CONTROL) a 3 PIN A 
= gd 
2 
cis 


NOTE: __ . _. DIESEL ONLY 


14 1 


LTR HORN RLY 
('W/ CRUISE CONTROL) 


i le I 


REAR WOO 
DEFOG ILLUM LT 


HEATER & A/C 
CTRL ILLUM LT 


15 7 i 


D 
HEADLT SW 
=_—T 
FUSE #16 YEL- LT BU! 
E 
ciG 
LIGHTER 
af] 3 
= — 
P| 
> 
FUSE 
e116 
g F 
z 
“lz 
RADIO 
{LLUM LT 
= 
18 


_——————— FUSE BLOCK & INSTRUMENT PANEL | | 


1984 through 1986 F-Series/Bronco wiring diagram (4 of 5) 
Wiring diagram, Copyright © 1994, Mitchell International, all rights reserved 


12 


12-34 Chapter 12 Chassis electrical system 


18/ 19 j 20 | 21 | 22 l 23 
LEFT FRONT INST CLSTR 
PIN A2 
MAREE LT Low vacuum ieniiew 
WARNING SW PIN PI (GAS) 
(DIESEL ONLY) PIN P2 (DIESEL) 
RED EUS LINK RED FUS LINK 
STARTER RLY STARTER RLY 
TRAWER ARKER “i 
A LYS RELAY ne RLY ze TAILLT 
6 
TRAILER TAIL/ 
MARKER LTS 
LT GRN- YEt 
LEFT SIDE DIR /STOP LY 
MARKER LTS 
(ENT & REAR) FUSE 
Pat) < 
Ls HEATED 
REAR WDO 
RIGHT SIDE GRD 
- -R MARKER LTS 
LU GRN- YEL (FRONT & REAR) a 
s 
DRIVERS A 
TANGATE = 
woo SW). 
5 
z 
B J 
| 
c| Pd REAR WOO 
a & DEFOG CTRL 
. oS 
aI 8 a, 
4 RIGHT FRONT 
(W) WDO SW 
INST PNL 
CTSY LTS 
(2 USED) 
DOME BLK. 
ir © (0 
(e IGN SW B-9 SL RES WIRE TAILGATE 
Gish Gaoew T.GRN: WHT BLK gj, RIGHT FRONT WECiAIR woo 
DK GRN- LT GR WDO MTR YEL. RED LIMIT 
INST CLSTR a 
7 HEADLT A 
. al co BK-LTGN_, INST CLSTR 
SPEED =——'— pines 
PARK BRAKE SW ne SENS If 
[s]o] 7] in Abas SENDER > TRAILER ELECT 
fio] 9 |e PEO fo allt: ray BRAKE CTRL 
rc 
| |etoen’ zi LT BLU- RED _/ parce 437 
cLoc! | THROTTLE 2} Bou pRes 5 3) 3 al {om 
Z x15 a ii | l@) SENDER wis @] LK GRN- vet TAILLTS uF 
f = x A 
rd F3 FUSES 8j— 5 Ws FUEL GAUGE SENDER “| TRAILER 
é I FUSE #6 DIESEL DURASPARK MODULE CEL WHT Fuet TANK SELECTOR gz Ceo 
i IND BIKEORG VALVE SW (DUAL TANKS) 2 BACK-UP (BK P BK. P 
= MODULE ta TORN (7.51) & TRAILER it sw 
- BK- O - 
D pare poor sw , ALTERNATOR-—=& ; = x BRAKE LTS 
LT SW Ph FUS LINK LIN 
a Gamat hae 3] 0 STARTER RLY os oOcin Se 
. ic 
pate LTBL z6 MODULES 
(pe FUEL TANK SELECT SW 8 
(5.0L) i 
BLK-P : [i f2] InsT C cistR 
1] pp—Bbb Ay an Ag ala 8) 82 
ca . tr pan na) 
ome KEY IGNITION Key/ opp Bie TRAILER 
ARN INST CLSTR C BLK: LL GRNY 
sw HEADLT ON rianaeee (cael CONN 
WARN BUZZER 
COOLANT O1 PRES AMMETER ais vaenae 
INST CLSTR Wee GA 
PRINTED CIRCUIT 
oir Frasier ¢ SLU 
E _ mu 
INST CLSTR PIN A4 - a - nae DIR oles) im BA BS RS = 
LEFT ENT DIR LT = ut ite So 
oR | TACH 
| O1R/HAZ 5 
Mal REAR , LT GRN-ORG i HAZ Sw 
DIR /STOP LT ? ¢ 
ev a a aa aS ABS SS 
— e \ < 
[RTREAR pORG-\T BLU ( z 
pir /STOP L | abe 
RTeNT INST | 2 DIESEL WARNING IND MODULE 
HAZARD DIR LT et |e | 
FLASHER af a3 : GLOW PLUG OVERHEAT DIR /STOP LT 
[rae] Z| 3 DIR /HAZ SW fLEGERN-ORG 
RED-WHT  buse #1 : eo | 
g H LEFT ENT (BRN, 
F ; WHT BL : MARKER LT Sie 
z= 
3 aw LT GRN 
tTSw CRUISE CTRL HAZARD 
AMPLIFIER *! LICENSE 
LT GRN WATER IN 
l FUEL SW 
BUZZER == Be DIODE 
OVERHEAT zl BK-LT BU iGN SW NOTE: _ — — DIESEL ONLY 
tow pwus avy} an fA = BU, IGN 5 
18] 19 i 20 I | 22 i 23 
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~J 1 | 2 | 3 LL 


BATTERY BATTERY STARTER 


i= le (tae 
COMPONENT LOCATOR: | couse) |] fi Dome un 
A/C SYSTEM ‘ ° ° ° ° os 
ALTERNATOR . : aman Wo) ‘ b - re 
ANTI-LOCK BRAKES 
BACK-UP LT SWITCH .. 
BANTER Ysa 
BEAM SELECT SWITCH . 
BLOWER MOTOR 
BRAKE WARN SENS 
CAB MARKER LTS 
CARGO LIGHT ... 


GEAR SELECT SW (A/T) 
CLUTCH INTERLOCK SW (M/T) 


GLOW PLUG 
CONTEA 


A GAS) 


DIR/HAZ (DIESEL) 
sw ELECT CTRL 

* 

DIR LT Wut it Bw ay ae 

FUSE #16 

MAIN LT SW TRAILER ELECT BRAKE CTRL 


STARTER 
RELAY 


Sw 
COLO IDLE & ADVANCE SOLS 

(DIESEL) 
COOLING FAN MOTOR 
CRUISE CONTROL .. 
DEFOGGER ........ 
DIR FLASHER .... 
DIR/HAZ SWITCH . 
DISTRIBUTOR .... 
DOME LIGHTS .. 
DOME/MAP LIGHTS ............ 
DOOR CONTROL SWITCH . 
DOOR SWITCHES ........ 
EEC POWER RELAY 
EEC SELF TEST CONN... 
ELECT CTAL ASSY (4.9L) .......... B- 
ELECT CTRL ASSY 

(5.0L, 5.8L & 7.5L) .... 
ELECT SHIFT CTRL . 
ENG COMPT LIGHT 
ENG SPEED SENS (DIESEL) 
4WD IND SWITCH . 
FUEL INJECTORS . 
FUEL LEVEL SEND 


om 


MARKER 
ur a EEC PWR RELAY 


NANNaAnDehw= 


— (W/BODY 
MARKER LTS) 


Zz 
S| 
PP Meus LINK) fe) 
re) 
») 
a 
“ TRAILER LTS RLY (W/ 
TRAILER), MARKER LTS : 
RLY (W/OUAL REAR 
B WHEELS) 


RADIO NOISE 
CAPACITOR 


“Nati: 


oommmonsa: 


Li 


FUS LINKS) 


oL> 
SnNNOOHK=]W0O 42-0UNS UO HOW42NW0W 


BLK- WHT 


YEL- WHT 


D 
= 


me GAS) ALTERNATOR 


(GAS) 
INST CLUSTER 


N=HNNM 


LT GRN- RED 
HEADLT 


DIESEL) 


IMP 
FUEL PUMP RELAY . 
FUEL SHUT-OFF SOL (DIES EL) 
FUEL WATER SW ieee 3 ee E23 sues al 


YEL- WHT 


GEAR SELECT SW .. 
GLOVE BOX LT .......... .C 26 W/O CRUISE 
oe eee” CONTROL . aes CONTROL) REGULATOR 
HEATER . -. E 18-19 
HEGO SENSOR . c7,c11 
HORN RELAY .. é 
HORN SWITCH .. 
IGNITION COIL . 
IGNITION SWITCH 
ILLUM LIGHTS ....... 
INERTIA SWITCH 
INFERRED MILEAGE & EXTENDE 

USEFUL LIFE MOD ..........-sc0000 
INJECTOR BLOWER 
INST CLUSTER . 
INTERIOR LIGHT: 
INTERVAL GOVER : 
KEY IN SWITCH .......... 
LEFT DOOR SWITCH .. 
LOW VAC WARN SW .. 
MAIN LIGHT SWITCH . 
MARKER LIGHT RELAY 
P/S PRES SW ...sersrsevaee 
POWER DOOR LOCKS . 
POWER TAILGATE WDO 
POWER WINDOWS .. 
RADIO (PARTIAL) .. 2 
REAR BODY MARKER LIGHTS .... C 27 
REAR DEFOGGER E2 
SEAT BELT SWITCH : 
BEESON 4 Dan 
STARTER RELAY aA = zs 
STOP LIGHT Fee awitcn res = = 
TAILGATE WINDOW SWITCH ...... : 

B27, PEE Eg 


ALTERNATOR 
HORN SW (DIESEL) 


HORN RLY 


pe eS 
POWs NoOunsnan 


HORNS 


On 


NK 


BLK- LT BLU 


1S ax 


SW (170° F) 


COOLING INJECTOR 
FAN MOTOR BLOWER RELAY 
(4.91) 


MAIN 1 GRN- YEL Lt GRN- YEL 
LT Sw BLK ENG 
af COMPT LT 


ENG COMPT 
lsw 
(MERCURY SW) D 


LT GRN- BLK 


3] BLK- ORG. VEL 
GRN FUS LINK BLK- ORG VEL 


o 
WARNING IND $k B 
| 
L_| 


BRN 
BRN 
BRN 
BRN 
BRN 
BRN 
BRN 
BRN 
4 
iS 
ic 


WARNING BUZZER . 
WARNING IND (DIESEL aeseyecas 
enGa, WIPER & ‘WASHER 
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= Gs GAS} A | 
RE 
a 
oe C IGNITION SW Loa LH 
20 GA BLUA 
STARTER 
(DIESEL}—cbD REAR DEFOGGER (BRONCO) S|-—oac Ou ca pENL TTA f TARTE! 
RUSE #16 Z0GABLUP_| | (GAS) 
TRAILER/MARKER LTS RELAY — 
ra 
20 GA BLU W 
FUEL PUMP aaa Soe. can 
YEL EEC pelea mh 20 GA BLU F 4 
eps aa 1 |_ TRAILER ELECT BRAK Scena 
V 7 V 
FUSE #1 2 
ENGINE \—{F-SERIES/BRONCO 
14GAGRN J 
compr Lr (DiEsELY—C]_ <b UHRSTARSL EY ° 
FUS LINKS} 
F-SERIES 
W/O OPTIONS) 
DIR LT 5 
WHT-LT BLU 
INST CLSTR 2 
BRN W/ INTERNAL 
MAIN LIGHT SW pees ie | REGULATOR 
MARKER LT YEL-WHT = (GAS) 
CHARGEIND , LT GAN-RED 
(INST CLSTR) ! 
—i— 
CLUTCH INTERLOCK SW (M/n) 
MANUAL LEVER PO RED-LT BLU 
SENSOR (E40D TRANSMISSION), ee 
BACK-UP/NEUTRAL SAFETY 1 
SW (C6 OR AOD TRANSMISSION) : 
RED ‘ 
i 
HEADLIGHT mer eae 720 GA BLUM YEU : 
IGNITION SW { \ 18GABRNG YEL a ‘ 
|_| 20 GA BLUF n _14GA BLU J H 
HORN RELAY = 2 ofe v BLX-ORG 
JUMPER (W/O CRUISE 5 ea A 
CONTROL), HORN RELAY SEIN 9/F ie 
{W/ CRUISE CONTROL) xlz Neus 
al fe LINK) 
“{Fus LINKS) STARTER 
RELAY 
succes FUSE #16 ahi 
FELD TRAILER ELECT BRAKE CTRL 
eer Gan TRAILER/MARKER LTS RELAY #en 
(STANDARD)—]_ [> eanien 
HORNS (DIESEL) 
bap BtK=oRs 
YEL-LT GRN ALTERNATOR ORG-LT BLJ 
(DIESEL) [Fy 
s} /7AFUS LINKS) 
rf 44GAGRNB__ BLK-ORG 
Z| | 14GAGRNC — BLK-ORG 
I 20 GA BLU N 
LT GRN-RED _ CHARGE IND U 2 
w 
BAGEL (INST CLSTR) ¥ Soe 
peep gov 
CA 
noe ; Gases au power CONTROLLER 
REO-BLK Be YEL-WHT ae 
SELECT voLTAGE <a. I C>—{165 A ALTERNATOR) 
REGULATOR 
(DIESEL) RADIO NOISE FUS LINK Z 
CHARGEIND, CAPACITOR (GLOW PLUG CONTROLLER) 
HEADLIGHT Was lt Ua) 
RED-LT GRAN 
465 AMP 
LT GRN-RED BLKorG 1] ALTERNATOR 
| [WHT=Bik WAT-BLC FS) | W/INTERNAL 
MARKER LT | Gal 255 REGULATOR 
BRN 1} ht i BCG (DIESEL 
JAIN LIGHT SW W/ E400! 
BLK i Latha H IN Se : 
srl INST CLSTR a a 
DIR LT 
ie 
CHARGE IND 
RELAY (DIESEL 
W/ E40D) 


DK BLU-ORG 


RUN 
WIPER MOTOR 


WASHER 
MOTOR 


\ 


OK BLU-ORG E 
: | WHT fe 


igo INTERVAL WIPERS} 


/ INTERVAL WIPERS) 


RED 
BLK-PNK 


INTERVAL 
GOVERNOR 


DK BLU-ORG ¢ 


BLK-WHT - WIPER/WASHER SW 
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BLK-PNK 
RED 
BLK-LT GAN 


BLK-WHT 


WASHER SW 


WIPER/WASHER 
SW (STANDARD) 


A 


r 


ral | a 


DUAL BRAKE 
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WARNING DIODE/ ¢ REO-LT GRN H Yel 20, cae oF 
RESISTOR LT BLU-ORG (STARTER RELAY) MODULE 
[GNie Wie oa cue Ge ORG-RED 253 | 


20GABLU ye, 


FUS LINK 
(STARTER RELAY) 


TRANSMISSION 


GRY-ORG 395 
PNK 929 
RED-LT BLU 32 


fog 


STARTER RELAY 


40/9 [6[5 1412] 4 [12] 1[3[8]7] 


OVERDRIVE 
E40D Ww 


i 5 | 6 
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RED-LT GRN 16 
YEU FUEL PUMP 
A a YEL RELAY Ha Seonrua A 
[RED-LTGAN sd 
me DISTRIBUTOR 
{reo 
[eae ee | RED-LT GRN 
A/c CLUTCH RED-LT GRN 
EEC POWER RESISTOR OIOTE a 
DS STOP LIGHT SW TANEEED 
IGN 
= | Jaaete TACHOMETER co ms 
VEHICLE p@ BLK RESET (INST CLSTR) REO-LT GRN 43 i 
SPEED 5 GRY-BLK Sa (22K OHMS) 
SENSOR [© LT BLU-YEL , CLUTCH INTERLOCK SW RADIO 
PNK-ORG (M/1), CLUTCH INTERLOCK CAPACITOR 
CRUISE CONTROL SW JUMPER (AOD & C5 TRANSMISSION) 
MODUKE GRY-BLK i 
A LT BLU-YEL 
GRY-RED 
ENG COOLANT / E400) 
| SARWR TEMP SENSOR } 
B BOO (E400 ONLY) [2 i B 
vss DIF + [3 
iom [4 
Sl erernc-ona—_| 
676 PNK-ORG 
VEE reais [354LTGRN-RED_—i| -esrwcore || | | 
FPM 238 DK GRN-YEL | eee || nen I 
915 PNK-LT BLU mat al 
EEE) ag BLK-YEL 
Ace roe” BUKMVEL 
am2 [11 Knock [epee 
784 LT BLU-BLK 
4X 41 (e400 ONE: SENSOR MANUALLEVER = 
hont X 4L ( Y) POSITION SENSOR 
; (PARTIAL) 
4WD IND SW 
INST <__PNK-LT GRN 
remenye 258 ORG-RED SLSTR 
Cron ite, (tq ae | | | B La PNK-LTGRN Ny 
/ an ee cra 
315 PPL-ORG & PNK-LT BLU FY rest 
OA ee a De GRY-RED |] QuTPUT 
CASE GND |20}— |_| (sto) 
isc [a4 264 WHT-LT BLU aN HT TAN-ORG I) Sonn 
FP {oat-228 LT BLU-ORG = =a aa fa LT BLU-ORG H Cc 
c ks aoe =ROVEISS I pees SD ees a ES) [tT BLU-ORG_/ 
ns cRw-ve. ali 2 aay aav-veL 
AIR CHARGE 
Wace a aS oe al GRY-RED [9| TEMP SENSOR 
362 BRN-LT GRN Hf abe ae 
rer une pel 214 TAN-ORG Sal aa ae 
Meco 74 GRY-LT BLU ho ere ee ee ee SAYESRECU ET HEATED 
199 LT BLU-YEL ail EXHAUST 
NDS/MLP (E40D oe aS | GAS OXYGEN 
NI 01 any-vet a Pong +} (REGO) 
SE 
ia oe an Ca oe rs = ee 
Balk Ma 360 BRN-PNK DIR 
Be cc BLASHER 
iis pa ea THERMACTOR 
929 PNK | AIR DIVERTER GRY-RED a 
SPOUT AD) SOL 
EPCPWR/VPWR (a7; 262 BED wer __ Ba Nena aed POSITION 
THERMACTOR SENSOR 
EPC (E40D ONLY) 3 AIR BYPASS 
pwr anp {goLSZO8LK-WHT__g,, CTAB) SOL 
224 TAN-WHT IDLE SPEED D 
D OCS (E40D ONLY) “i 303 ORGLBIK ne CONTROL BRN-WHT | 
TOT (E40D ones Scat ae SOL H_3 THROTILE 
ae CANISTER [| GRY-RED | "3 SENSOR 
368 LT GRN-BLK PURGE SOL 
MAP = 
|) 359 GRY-RED 
SIG RTN [66 
|=] 355 GRY-WHT Be SELF TEST 
tp [a7 WHT-RED 
e205 WHT-PPL INPUT 
STI |48 89 ORG {STl) CONN 
HEGO GNoD |49 
60 
190 WHT-ORG = 
ue ami [54] BRN-WHT maniroco | 
881 (E40D ONLY) pa a ae ABSOLUTE 
( 480 PPL-YEL Lae A/C/HEATER | PRESSURE 
CCC (E40D ONLY) |53} FUNCTION GRY-REO gp ame; (MAP) 
a SELECTOR SW SENSOR 
GCS (E40D ONLY) [66 Seep e Neon 
Y-ORG 
PIP a a 
sacle ld tes 655 TAN ane FUSE #10 
INW BANK © E(ra66 WHT DoODRSESs fa 
INJ BANK #2. [59 oot e| = ~_PPL-ORG 
570 BLK-WHT gz r ~ FUSE #6 
PWR GND |60 h ati 5/3 s E 
Bly 
E Ol ale a (als INJECTORS z 2 PIS 
ELECTRONIC ENGINE SS islele] |Elela als ua EX BRONCO) 
CONTROL (EEC) (4.94) Bl alal ele 
Biziaictzlale|c|c 
o)S/o}a}F|cjo|alo n___PPL-ORG , REAR 
V 


DEFOGGER 


BRONCO) 


12 


12-44 Chapter 12 Chassis electrical system 


E 


8 I 9 | 10 | "1 L 


DUAL BRAKE 20 GA BLU TFI 
WARNING DIODE/ < REO-LT GRN cee FUS LINK STARTER RELAY MODULE ; 
RESISTOR _}-LT BLU-ORG (STARTER RELAY) ORG-RED 259 
Ion sw G-REOCLTGRN 08 GRY-ORG 395 O G OC 
20 GA BLU 
FUS LINK Stee bs RED-LT GAN 16 O O O 
(STARTER RELAY) REO-LT BLU 32 
¢ 
t 
YEL FUEL PUMP A 
a YEL RELAY 
REDECIGAN y DK GRN-YEL DISTRIBUTOR 
eh BLK gi, INERTIA SW SHORTING 
RED _] FIRING ORDER 
Ses SPOUT RED-LT GRN 
| ~ bi at CONN HB) U 
RADIO 
EEC POWER CAPACITOR 
BECO STOP LIGHT SW RED-LT GRN 
RED-1.T GAN = 
AEE | eh 
VEHICLE z es _ TAN-YEL , COIL 
SPEED epencone TY ANS ELIE Sr TAN-YEL B..! 
SENSOR | B WHT-PNK Xo STAN=yeL ‘ 
PNK-ORG IGNITION SUPPRESSION We Se 
CRUISE CONTROL MODULE { ery-8ik | | J TACHOMETER RESISTOR (22K OHMS) GRYORED i 
(INST CLSTR) 
SiMe CLUTCH INTERLOCK a 
Etete Shs) Nerve AES SW (M/1), CLUTCH B 
VSS DIF + |3 LT BLU-YEL , INTERLOCK SW 
10M | JUMPER (aod C cé 
TRANSMISS 
vee bine eae 676 PNK-ORG BLK ii - —— s 
ect [7] SoeUTGRN-RED ——— lite | 
FM (6 L2380K GAN-VEL Baran 
Re ; 695 BLK-ORG (OR 915 PNK-LT BLU) ENG COOLANT 
347 BLK-YEL _, A/C CLUTCH YEL-REO ' 
\ Accs [10} RESISTOR DIODE : 
ame [ft 
784 LT BLU-BLK MANUAL LEVER 
4X 4L (ESD ONLY) [12 6.01) : POSITIONSENSOR gay 
13 (PARTIAL) 
'14) ian INST PNK-LT GRN 
15 CLSTR 
os eh 
IGN GND [16 PNK-LT GRN 
ee LT GRN SZ 
i _ Se g see 
315 PPL-ORG 
See ee eae | SUK-OnG Cae =a CONN 
CASE GND (20) LT BLU-ORG 
1s [21204 WHT-LT BLU eas 
EP (ont 226.41 BLU-ORG LT BLU-ORG 
310 YEL-RED Cc 
oe an ahs qf SOVEL-UT GAN | MEE LaCBN ——F TE GRY-REO 9) alk CHARGE 
ee Be Re aay a TEMP SENSOR 
wae 
ae . 352 BRN-LT GAN 
DATA + i2BLSTETAN-ORG GY-YL (OR PL-0G) Reet 
* (23) 74 GRY-LT BLU SAyStaEEUi EXHAUST 
HEGO 129-735 17 BLU-VEL BLK GAS OXYGEN 
NDS/MLP (E40D ONLY) [30] a Bacal (HEGO) 
ra ff SENSOR 
101 GRY-YEL - 
CANP (6.0L/5.8L E40D) [34 Z 
911 WHT-LT GAN = 
CCIE (E400 ONLY) B2t eo BRN-PNK | REGULATOR YEL-LT GAN 
Ey SS salt DRG te) 
34 
ae THERMACTOR 
929 PNK - AIR DIVERTER ORG NOT POWER STEERING 
spout [36 (FAD) SOL |_| USED PRES SW 
EPCPWR/VPWR [37 - {6.0L W/O E40D) 
EPC (E40D ONLY) |sa CANISTER GRY-RED 
PURGE SOL 
pwr GND {get £20 BLK-WHT ee LTGRN EGR VALVE 
224 TAN-WHT SENSOR 
O¢S (E400 ONLY) [44 a F 
TOT (E40D ONLY) [4 Gemma i ha - D 
ACD (6.8L ones ESeGeGa = BRN-WHT 
MAP [4g}-3S8. LT GAN-BLK i i | aa (S) AIR Bypass THROTTLE 
SIG RTN oS Sahel O8 ree ae SENSOR 
TP far escavewar | TT | 
Sti a ae a ee SELF TEST 
EGO GND a WHT-PPL > INPUT 
— eee aS al ead 
190 WHT-ORG PPL, A/C/HEATER FUNCTION 
AM SELECTOR SW 
$81 (E40D ONLY) = nec | | | — 
ee ee een) c|. ae GRY-RED MANIFOLD 
\ Se BRN-ORG al LTGRN-BLK +2 ABSOLUTE 
RES 
Ges (E400 ONT FE 305 GAY-ORG | TH ey [—arwewer} {3 | apy 
SENSOR 
eS een aaa 
hae ae 
INJ BANK #2 [69-2> FA = FUSE #10 
PWR GND [60} f « o 
@ ~_PPL-ORG 
‘ SUE ele a FUSE #5 
ELECTRONIC ENGINE [s] ; : 
CONTROL (EEC) ajsicle] |eistag [5] Is 2] INJECTORS f/x : E 
(6.0L & 6.8L EFI) TIPO! 1 S19 ‘ bl iow EX BRONCO) 
1 
ele z z z ajz = Hci ci 
SEE EIS a A _PPL-ORG , REAR 
fio]9 [e [3 [7 [11] 2] 1 ]r2[e [4] 5} z= 4 Me DEFOGGER 
2a (a) 
E40D aa (4) aT evealeie) 
TRANSMISSION GVERDRINE 
sw 
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] 12 | 13 I 14 \ 15 ' 
: 20 GA BLU a ana 
HEE FUS LINK STARTER RELAY Heese 
LT BLU-ORG (STARTER RELAY) an sw ¢REO-LT GAN BLK-WHT 570 
RED PNK 929 
Bee EREL | : DK GRN-YEL RED-LT GRN RED-LT GRN 16 +— 
(STARTER RELAY) ! DUAL BRAKE WARNING , RED-LT GRN TAN-YEL 11 
Rae A DIODE/RESISTOR GRY-ORG 295 
YE. FUEL PUMP TFl 
A YEL RELAY NCA MODULE A 
‘ RED-LT GRAN r) ry 
Neate 4 o 
RED DK GRN-YEL 
i) 
Lal’ INERTIA SW = NCA NCA NCA ©) 
r - GRY-ORG 396 
net ae © © 
RESISTOR DIODE PNK ORG 259 ; 
ere elay' g PNK SHORTING RED-LT GRN 16 @ @) @ 
STOP LIGHT SW = 1 | PLUG 
pode gp) REO=LT SBN DISTRIBUTOR =; 
VEHICLE gq _GRY-BLK lef 77 
SPEED PNK-ORG -\" RADIO 
SENSOR CAPACITOR 
PNK-ORG TAN-YEL TAN-YEL pMANUAL LEVER 
CRUISE CONTROL MODULE { GRY-BLK 
PARTI 
WHT-PNK (PARTIAL) 
pre ee 
1 ve IGNITION SUPPRESSION z F 
RESISTOR (22K OHMS) & 
KAPWR | 1 Tort LT GAN dja] |¢ uy 
BOO (E4OD ONLY) |2 F575 Gay-BLK ata 
B VSS DIF + [3 Z1Z|<4|4 N B 
tT TAN-YEL TACHOMETER az |5/2 
IDM |4 ‘4 (INST CLSTR) == 
6 D 
676 PNK-ORG BLK ie) 
yes ee : 354 LT GRN-REO y LT GRN-RED GRY-RED eg IGN 5 
aay [py see ENGINE COOLANT Me 1 
9 TEMP SENSOR 
347 BLK-YEL 
ace i‘ GRY-RED 
 BLU-BLK LT BLU-YEL 
‘ 4X 4L (E40D ONLY) [12 ges CL BLU BU 
om 43 CLUTCH INTERLOCK SW (M/T) = 
14 4WD IND LTBLU-YEL ; CLUTCH INTERLOCK SW / £400) 
7 sw JUMPER (C6 & AOD TRANS) 
Ian an [4e}-292 BLK-ORS INST CLSTR PNK-LT GRAN > 
=oT PNK-LT QRN 
ETON aga onN ; TEST 
13 
315 PPL-ORG GRY-RED OUTPUT 
$82 (E40D ONLY) [19-7 (sto) 
CASE GND |20;-— all LT BLU-ORG 
isc-epa [2ih= 
926 LT BLU-ORG LT BLU-ORG 
FP 22! 
(C 23) g GRY-RED Cc 
24 5 Gry 10] AIR CHARGE 
act [2643 GRY TEMP SENSOR 
VREE [26] 307 BRN-WHT 
352 BRN-LT GRN 
Eve |27 PPL-ORG 
28) DIR FLASHER HEATED 
74 GRY-LT BLU GRY-LT BLU EXHAUST 
EGON 2 re ennEvEL BLK GAS OXYGEN 
NDS/MLP (E40D ONLY) [30 SRe (HEGO) 
101 GRY-YEL 
CANP [31 7 
911 WHT-LT GRN RED EGR CONTROL = 
oy OCiL (E40D ONLY) [82 ee BANCPNK REGULATOR 
evr [33 SOL 
= ory ED EGR VALVE 
36 
2°! 929 PNK BRNEEUGEN POSITION 
SPOUT [36 aE5 BRNEWHT SENSOR 
EPCPWR/VPWR [37-7 er GRY-YEL 
EPC (E40D ONLY) (38 Sen CANISTER 4 
39 
570 BLK-WHT 
EMU GNDI MO Sr ANEW Hae WHT-RED THERMACTOR 
OCS (E40D ONLY) [41-7 oAG-eLK RED AIR BYPASS BRN-WHT D 
D TOT (E40D ONLY) [42 (TAB) SOL GRY-WHT se 
43 WHT=LT BLU IDLE GRY-RED SENSOR 
44 
T GRN-BLK RED AIR BYPASS 
map [46 = a VALVE SOL 
SIG Lb rs RERGRVEWET SELF TEST 
209 WHT-PPL WHT-REO -— inPUT 
STI |48r a5 ORG (STI) CONN 
HEGO GND [49 
ive a 190 WHT-RED 
237 ORG-YEL — 
] SS1 (E400 ONLY) 1S2}7 
CCC (E40D ONLY) |63) GRY-RED MANIFOLD 
Ee ABSOLUTE 
" = 924 BRN-ORG EUGENES PRESSURE 
OCS (E400 ONTY) 122386 GRY-ORG eee (MAP) 
PIP [66+ Rep SENSOR 
aati) || caus Fuse #6 
MN 556 WHT al al of of af al el = FUSE #10 
INJ BANK #2 {69 g| S| 8] 8] S| g] St & z 8 
PWR GND /60) {t ay | Be] a al] es E}o]° el = 
FUEL 21917 S| 
E ELECTRONIC ENGINE 2 altall tke a] j7| Je} ls] |4} 13] 12) | 4) inuectors 37, : Bly E 
cones elaelg) (Ble ee =E 
c ra? tT] fel es 
ODE} Vale |=] lz Zz} &| &l 2] 2] = Zz §[3{4 2t4 
5/S[ele els lola|a £| $| S) #] #] s] gs) = i 
qol9]e13|7 1142] 4/1218[4]5 6 65 OVERDRIVE 
sw 
e40D WHT ILLUM 
TRANSMISSION TAN 


—  —_ nnn i OO TT 


41990 and 1991 F-Series/Bronco wiring diagram (4 of 10) 
Wiring diagram, Copyright © 1994, Mitchell International, all rights reserved 


12 


12-46 


16 ] 


GRY-BLK 


17 I 18 


RED-LT GRN 


NOT USED 


RED-LT GRN 


ED-LT GRN 
165 AMP ALTERNATOR ¢ PEO-LT 


(W/ £400) 


BLK 


VEHICLE 
SPEED 
SENSOR 


BLK-YEL 
OK GRN-YEL 


ENGINE RPM 
SENSOR 


37 YEL 

§11 LT GRN 
679 GRY-BLK 
11 TAN-YEL 


KAPWR 
Boo 
VSS + 
RPMS + 


676 PNK-ORG 


= 923 ORG-BLK 


TOT 


[ele] sfolalelole]— 


1 347 BLK-YEL R 


1 


ACCS 


alo 


4X47 


sto 117 658 PNK-LT GRN 


ss2 [19 315 PPL-ORG 


CASE GND [a9-2EK i, 


VREF [26 351 BRN-WHT 


mp [so 199 LT BLU~YEL 


$ of 
OCIL & TMIL |32 SISA ICSI 


EPCPWR (35 
TAC |36 
VPWR |37 
EPC |38 


PWR GND /40 
OCS |41 


RPMS — [44 
BP 1/45) 

SIG RTN |46 
TPS |47 


STI [48 


FE _ TRANSMISSION ELECTRONIC 
CONTROL ASSEMBLY (TECA) 
(DIESEL W/ E40D) 


SELF TEST 
INPUT (STI) 
CONN 


16 


912 WHT-RED 
648 WHT~PNK 
361 REO 

925 WHT-YEL 


60 BLK-LT GRN 
224 TAN-WHT 


644 DK GRN-BRN 
358 LT GRN-BLK 
359 GRY-RED 
355 GRY-WHT 


GRY-BLK , CRUISE 
PNK-ORG x CONTROL 


MODULE 


DUAL BRAKE WARNING , RED-LT GRN 
DIODE/RESISTOR 


IGNITION sw ¢-LEO=LT SRN 


(W/ E400) 


STOP LIGHT SW 


BLK 


A/C CLUTCH 
RESISTOR DIODE 


fr ee ak PHBLUE Bie 4WD IND SW 


FUSE #5 


TAN-WHT 
PPL-ORG 
WHT-LT GRN 


to, 


3 
6 


LT BLU-RED 


| BLK m1 


n 


ILLUM 


FUSE #10 


TACHOMETER 
(INST CLSTR) 


F— 209 WHT~PPL 


237 ORG-YEL 
480 PPL-YEL 


924 BRN-ORG 


361 RED 


VPWR [67}_————~--_____—_____| 


570 BLK-WHT 


rT BLK-WHT 


WHT-PPL 


TRANSMISSION 


924 BRN-ORG 
480 PPL-YEL 
237 ORG-YEL 
923 ORG-BLK 
912 WHT-RED 
315 PPL-ORG 
925 WHT-YEL 
361 RED 

59 GRY-RED 


<13 


i) 
> 
wo 
~“ 
= 
iS) 
n 


E40D 


17 I 18 


OVERDRIVE SW 


70 E40D) 


RED-LT GRN RED-LT GRN 


RED-LT GRN 
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OK BLU i 
FUEL 
SHUTOFF 
FUS LINK) SOL 
20GABLUZ _ DK BLU DK BLU ENG 
RED-YEL TEMP 
REO-YEL sw 
GoLp COLD TIMMING 
SOL a/ ADVANCE SOL 
20GABLUX | DK BLU i 
FUEL 
LINE 
FUS LINK) RERER 
Fl BRN BRN f 
BRN BRN 
u " 
| BRN BRN r 
r BRN BAN i 
LEFT RIGHT 
GLOW Glow 
PLUGS PLUGS 
BRN 
BLK-PNK 
WARNING INDS aay 
BLK-ORG 
14. GA GRN 
FUS LINKS BRN 
(STARTER BLK-OAG 
RELAY) 
GLOW PLUG 
CONTROLLER 
Pp 
R { 
r 
D 
2 
1 
GRY-RED 
CT BLU-YEL 
MANUAL LEVER 
POSITION SENSOR 
(PARTIAL) 
BRN-WHT FUEL 
OK GRN-LT GRN INJECTOR 
GAY-RED BLK=WHT ake 
LEVER 
SENSOR 
BRN-WHT MANIFOLD 
LT GRN-Bi ABSOLUTE 
GRY. as PRESSURE 
= (MAP) 
SENSOR 
PNK-LT GRN 
SELF 
GRY-RED TEST 
OUTPUT 
(STO) 
CONN 
20 GA BLU 
FUS LINK 
Bn 
a 
Ee 
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20 


LT BLU-RED 


WIPER/WASHER 
SW ILLUM 


©) BLK gy, 


LT BLU-RED 


ely LT BLU-RED 


INST CLSTR 


overprive sw 6 LO BLUCRED 


4WD SHIFT < LT BLU-RED 
CONTROL SW 


LT BLU-RED 


(@) atk ; 


A/C/HEATER 
CONTROL 
ILLUM 


REAR , PPL-ORG 
DEFOGGER 


(BRONCO) 


PPL-ORG 


Cc 


OVERDRIVE SW 


<D 


(EX BRONCO) 


HEATER is 
FUNCTION eeu 
SELECTOR SW 


(W/O A/C) 


AICIMEATER — prn- 
FUNCTION GOoe WHT 
SELECTOR SW 


(W/ A/C 


MANUAL LEVER 
POSITION SENSOR 
(E40D TRANS), , PPL-ORG jy 
BACK-UP/NEUTRAL UV 
SAFETY SW 
(C6 & AOD TRANS) (A 


(M. 


PPL-ORG 
BLK-PNK 


cp 


BACK-UP 
LIGHT SW 


BACK-UP LTS 


OXYGEN = 
SENSOR (tee Ore 
(HEGO) 


HI RED-YEL 


se NN pe-atk 
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c STARTER BACK-UP FUSE 
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A has TAN-YEL DIESEL W/ E40D) YEL-WHT U RED-YEL B 
TAN- 4 = ZI 
A TAN-YEt WHT-PNK ¢ seca BIN 436 pYEL-WHT | 
FUEL TANK SELECT SW 
BLK-YEL BLK-YEL 
SOITMETER PLL, O oma A/C CLUTCH RESISTOR DIODE ont (eI SSUED ISS) 
| -| NOT EX 4.91) mo 
ail USED 4.9L) A RED-WHT r a RED-YEL C___] DK GRN-YEL STE 
ee ca RED-WHT (OR WHT-LT BLU) V j@ 2) = eee lle 
EaGge sna BLK GAS) COOLANT =! 
TEMP 2 DUAL TANKS) 
GAUGE m—oemem 2 Reo-ve._ TEMP SENSOR Gn SW @ OUAE heh ®) 
LJ Bra RED-YEt \ FUSE #18 7 a 
-__WHT-LT BLU BLK-LT BLU YEL-WHT_ of 
V * YEL-LT BLU REAR 
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PCM POWER RLY (7.5L)... - Alé 
PCM POWER RLY (DIESEL) E22 
POWER MIRROR SW ,..,..+- GD 45-46 
»POWERTRAIN CONTROL 

MODULE (PCM) (4.9L) ; B=E8 
POWERTRAIN CONTROL MODULE 

(PCM) (5.0L/5.8L) Savessecsssrees) O-b/ 12 
POWERTRAIN CONTROL 

MODULE (PCM) (7.5L) Oeponpeeors 13 
POWERTRAIN CONTROL MOOULE 

(CCMHBIESEL) Sovvcersussecre-res A=be0 
RAGS MODULE ..... A 40—41 
REAR DEFOGGER SW ... ~ Aw 


REAR DOOR COURTESY LTS ... 
SELF TEST OUTPUT CONN (4.9L) 
SELF TEST OUTPUT 
CONN (6,0L/5.8L) +. 
SELF TEST OUTPUT CON 
STARTER..... 
STOP LT SW,. 
TAILGATE WINDOW KEY SW 
TAILGATE WINDOW SW....... 
TRAILER BACK-UP LAMPS ALY 
TRAILER BATTERY CHARGE RLY 
TRAILER CONN ,..,..2er seen 
W/SHIELD WIPER MOTOR 
WARNING CHIME MODULE 
WASHER MOTOR,..... 
4WABS CTRL MODULE 
4X4 HI/LO IND SW 


oa | 
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BRN 


LEFT BATTERY 
(DIESEL) 


BATTERY (GAS) 
RIGHT BATTERY 
(DIESEL) 


RIGHT FRONT 
MARKER LT a; | 
BRN 
© BLK 
GROUND G fel] 
RIGHT FRONT (LOWER LEFT c| a 
MARKER LT FRONT OF 
DIR/HAZ SW ENGINE) 
(MULTI- S 
FUNCTION SW) GROUND D 
(RIGHT FRONT OF ENGINE 
DIR LT » COMPT, ON UPPER 
WHT-LT BLL RADIATOR SUPPORT) 
— 
7.3L) 
BLK-WHT 
ae fl omen #60 
BLK-WHT , ELECTRONIC 
BLK HYDRAULIC VALVE 
GROUND B (RIGHT FRONT OF 
ie ENGINE COMPT NEAR BATTERY) 
| at 
alq 
4WABS PUMP MTR/ 
MTR SPEED SENS 
BLK ¢ HEGO SENS (4.9L/5.0L/ 
5.8L U/8500) 
BLK ¢ LOW VACUUM WARN 
SW (DIESEL) 
GLOW PLUG , RED 
CONTROLLER 7 VEL 
RIGHT FUSE J 
FOG LT (ENGINE 
BLK COMPT F/B) 


L, LT GRN-BLK 
zi RED-BLK Bs 
s{[sik | 
LJ 


RIGHT 
HEADLT 


YEL-LT GRN 


(Cw YEL-LT GAN 


LOW PITCH 
HORN 


(7 YEL-LT GRN 


HIGH PITCH 
HORN 


LT GRN-BLK 


RED-BLK 
[feu] 
LJ 


GROUND E 


CcD-—{DIESEL) 


\ BEAMSELECTSW | 


LEECE/NEVILLE 
ALTERNATOR) 


BLK 


cp 


A/C CLUTCH 
RESISTOR 
DIODE 


70 LEECE/ 
NEVILLE 
ALTERNATOR) 


LEFT 
HEADLT BEAM SELECT SW 
TAN-ORG 
©) BER GROUND E 
LEFT 
FOG LT MAIN 
LT SW 
PARK LT c ‘ 
RAN 


LT GRN-WHT sed 


DIR LT 
DIR/HAZ SW 
(MULTI-FUNCTION 
sw) 
BRN 
BLK 
GROUND E 
LEFT FRONT 
MARKER LT 


BRN 


GROUND E 


LEFT FRONT 
MARKER tT 


ENGINE 
COMPT 
LT 


BLK 


LT GAN-YEL 


FUSE #8 


GROUND E 


2 


RED-LT BLU 


GROUND A 
(STARTER 
MOUNTING 
BOLI} (GAS), 
(RIGHT FRONT 
OF ENGINE) 
(DIESEL) 


CLUTCH INTERLOCK 
SW (M/T), MLPS (E40D), 
BACK-UP/NEUTRAL 
SAFETY SW (C6 OR AOD) 


RED-(T BLU 


RED-LT 


IGN CTRL 
MODULE (GAS) 


BLU 


AED " 


FUS LINKS) 


DIESEL) 


RED | 
L_| 


STARTER 
RELAY 


ALTERNATOR 


Pl 
FOG LT SW -- Fees 
GROUND Py 
Ey TAN-ORG 4 
FUSE B (ENGINE LT BLU--BLK i 
COMPT FUSE PANEL) 
FOG LT RLY 
{EX BRONCO) 
RED o 
BLK = 
ALTERNATOR 
FUSE U (ENGINE RED-LT GRN (LEECE/ 
COMPT F/B) SF | NEVILLE 165A) 
BLK-WHT 
BLK 


A/C CLUTCH 
RESISTOR DIODE 


UT GRN-RED . CHARGES IND 


(INST CLSTR) 
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CHARGE 
INDICATOR 
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| 4 I 5 | 6 | 7 L. 
{BRONCO} 
DIESEL) 
REAR DOOR COURTESY RED-LT GAN f 
LTS (F~SERIES) PCM POWER RELAY RED-LT GAN 
LEECE/NEVILLE ALTERNATOR 
OUTSIDE CARGO/HIGH LEVEL STOP LT SEEN ig 
INSIDE CARGO LT separa —2 BLU BEET ESEN ne 
SEAT BELT SW a IGNITION CTRL MODULE = 6 TRAILER CONN 
POWER LUMBAR COMP MTR (BENCH SEAT) LINE 
POWER LUMBAR COMP HEATER (aes FUSE #16 
MOTOR (CAPTAINS CHAIR) 
LT GRN 
A IGNITION sw G-SEOLT MAIN LIGHT SW A 
ziz| z TRAILER BATTERY 
x winbow aw Slo| ol lole CHARGE RELAY 
af BIE} &] [£]e 
® el) tel _| false 
ala OVO}xfxj os 
2 LEFT POWER ela) elalala|> 
DOOR LOCK SW 
GROUND F 
(BEHIND 
BOTTOM LEFT FRONT DOOR COURTESY LT Sas ie Zz 
OF LEFT } 
BREE POWER MIRROR SW 
PANEL) . eapciinorer TRAILER BATTERY = 
INST CLSTR GLOW PLUG CONTROLLER = a CHARGE RLY (C 48) 
(F-SERIES) DaA 4WABS RLY #2 (C 32) 
FOG LT RLY 
TRAILER CONN Ne (D 3) 
HEATER CONTROL ILLUM LT IGNITION SW = 
DIESEL WARNING LTS DISPLAY rat 
IGNITION SW PCM POWER RELAY 
ENGINE RPM SENSOR (DIESEL W/O E40D) vet & me 
FUEL TANK SELECTOR SW (DIESEL) PCM PIN #4 120A 
REAR DEFOGGER SW (BRONCO) esis alu TRAILER 
B AUXILIARY POWER SOCKET 4WABS RLY #2 ene B 
CIG.LTR CT GRICORG H30A Rey, 
ELECTRONIC SHIFT CONTROL SW - (B 48) 
BLOWER SW retire TRAILER CONN 
Let FUNCTION SW G&A 
ELECTRONIC SHIFT CONTROL MODULE — = 
INTERVAL GOVERNOR TRAILER CONN 
(W/SHIELD WIPER) FEA HORN RELAY 
RIGHT FRONT DOOR COURTESY LT (D 28) 
CAB MARKER LTS (F-SERIES) ate = 
GLOVE BOX LT IGNITION SW = 
FOG LT SW 
WARNING CHIME MODULE panel 
BLOWER RESISTOR : ¥EL 
TRAILER MARKER LAMPS RELAY once FUEL PUMP RLY 
INST TRAILER BACK-UP LAMPS RELAY - (GAS) ert 42s 
CLSTR 
(W/ TRAILER TOW ONL’ TRAILER BACK-UP 
TAILGATE fe RLY (D48) 
WINDOW SW HORN YEL=LT BLU 
c RELAY ° YEL-LT BLU | 7 Cc 
PPL-ORG 
TT BLUCPNICD TRAILER BATTERY CHARGE RLY 
4WABS RLY #1 (BRONCO) 
: : 4WABS RLY #1 (BRONCO) LT BLU-BLK (OR TAN-YEL) 
FOG LT RLY (EX BRONCO PCM PO! 
§,8L OVER 8500 OR 7.5L) ‘ ) (Gasia wn io 
4.9L, 5.0L OR 6,8L UNDER 8500) A ire 
pei-one | 6 Ca earencrn DK BLU-ORG 
PPL-ORG > EGO SENSOR 
PPL-ORG A BACK-UP LT SW 
9 : ppt-ora , (M/T), BACK-UP/NEUTRAL 
eR Toe SAFETY SW (C6 OR AOD = 
- 4WABS CTRL MOD (BRONCO) TRANSMISSION), ML 
= te] 
PPL-ORG ¢ CRUISE CTRL SERVO/AMP ASSY eo aNee SON) ENGINE COMPTFUSEBOx §=Gjalajala 
R etK Sl>|> [> [> 
WASHER MOTO DIESEL) & IGNITION SW 
a 
PCM POWER RELAY So-% -_ 
la FRONT \_ FUEL FUSE #13 FUEL PUMP RELAY 
TRAILER MARKER , BLK ny BLK REAR TANK SENDERS 
LAMPS RELAY v7 REAR DEFOGGER 
TRAILER BACK-UP ° BLK a $W (BRONCO) 
Pe ae FUEL TANK UNIT (BRONCO) _ D 
D TRAILER BATTERY ,» BLK ORG » FRONT FUEL TANK UNIT (F-SERIES) BLK \ TAILLTS 
CHARGE RELAY {BRONCO} 
TRAILER BACK-UP , BLK q p BLK i 
LAMPS RELAY BLK A BLK BLK es Le 
a — REAR FUEL TANK , 
TRAILER BATTERY BLK a ORG UNIT (F-SERIES) 
CHARGE RELA als LICENSE 
BLK BLK LTS 
PCM POWER RELAY GAS) 
F-SERIES W/ CHASSIS CAB) BLK 
TRAPS RELAY — BLK TAILLTS 
$ RE FLARE SID 
ae ee 2 A 8K) norusen «= W/O = 
(cas-— | Pp @ a EES as LICENSE 
an A z BLK Ts 
K BLK Y 
ENGINE coMPT LT 5 Frc) A/C CLUTCH RESISTOR DIODE (GAS) ae 
BLK) W/SHIELD WIPER MOTOR F—SERIES W/O CHASSIS CAB) ae \ BACK-UP 
DERE ¢ BLK BRAKE FLUID LEVEL SW ee 
HEADLT A BLK 
b {| NOT USED BLK 
LEFT FRONT , BLK e J) = LICENSE 
DIR/PARK LT Zz 6 BUKs sips LTS : 
i ae ya = s 
BLK BLK (LEFT FRONT OF ENGINE p—_BLK EGO SENSOR 9 
MARKER LYS BLK i COMPT, TOP OF UPPER y Y \__[_ BK TAILLTS 
RADIATOR SUPPORT) 
5.81, 0/8600 & 7.6L) Bu 
BLK-WHT_, ELECTRONIC HYDRAULIC (W/ FLARE S10 = BACK-UP 
Leer roa ur ES boas aiagad 4.9L, 6.0L, 6.81, U/8500 Es LTS 
eerie ELK BLK-WHT ¢ pom pin #60 (DIESEL) & 7.3L W/ E40D) 
BRONCO} / MGOD, T-48, AOD OR 
BLK Me ! 4.9L C-6 TRANSMISSION) 
WASHER MOTOR (GAS) cr 
+) PSOM (INST CLSTR) 1 2 
sad | . | I l 7 > 
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“ ORG-RED 259 
Sel s, FUSE 0 (ENGINE | k 
LT BLU-ORG COMPT F/B) | 
H RED 
' OK GRN-YEL X © ® 
sea! 395 GRY-ORG bx] aS 
! 570 BLK-WHT | ® Q ‘C) 
32 RED-cT BLU STARTER Sl 
DK GRN-YEL 16 RED-LT GRN RELAY 
FUELPUMP INERTIA SW A 
A RELAY (ENGINE 
COMPT F/B) DISTRIBUTOR 
EEC POWER 
DIODE (ENGINE pal ae 
— YEL FUSE | (ENGINE COMPT F/B) REO-LT GRN 
RED-LTGRN__? COMPT F/B) Fa REO-LT GRN 
| peg i , TAN-YEL ee ee 
GROUND E TAN-YEL TAN-YEL 
eal WHT-PNK _, TACHOMETER = 
' 4 GROUND H (INST CLSTR) REO-LT GRN lh COIL 
IGNITION SUPPRESSIUN 
A/C CLUTCH RESISTOR (22K OHMS) RADIO = 
— RESISTOR DIODE FUSE U [ENGINE CAPACITOR 
PCM POWER GRY-YEL , CLUTCH INTERLOCK SW COMPT F/B) 
RELAY (ENGINE PSOM (INST CLSTR) (M/T), CLUTCH INTERLOCK 
COMPT F/B) SW JUMPER (AOD OR C6 TRANSMISSION) 
STOP LIGHT SW -,____GRY-RED 
FUSE | (ENGINE {| tr Btu-vet 
COMPT F/B) d 
37 YEL ENG COOLANT 
KAPWR ETaGEN [@_@ temp seNsoR 
BOO (E40D ONLY) Pal 
B PSOM (+) |S poo ae] SHORTING / 40D) B 
1pm ta 11 TAN-YEL [| PLUG 2 
676 PNK-ORG r 
page 3 354 LT GRN-RED a eine 
cpm te zee DK GAN-YEL BaSSss = o 
DATA (~) ELS a 1443 0HMS @P 
aces {rol282 PNKCLT BLU 
YEL-RED 
ee ‘ ¢ 200 BAN eof 4189 OHMS 
4X 4L (£400 ONLY) [12 ec CHECK ENG syanuat LEVER — 
= 43 GROUND G (REAR IND (INST  BosiTION SENSOR 
CLSTR) 
14 xe HULOW | OF LEFT FENDER APRON) (PARTIAL) 
- - PNK-LT GRN 
IGN GND [121-252 ORS-RED 
76 wi 658 PNK-LT GAN PNK-LT GRN 
315 PPL-ORG | y CANCEL SW see SA es 
$S2 (E40D ONLY) |19} 57 BLK 4H ea GRY-RED ~ OUTPUT 
Gee SE 264 WHT-LT BLU — See CONN 
EP {pal 926 A BLU-ORG Ew LT BLU-ORG a 
= LT BLU-ORG 
Cc ee (3i0YEL-RED SY Sees — TTT Cc 
NOT USED 
i7aaGaY GRY 
dl = 351 BRN-WAT GAY=RED fo] AIR,CHARGE 
we TEMP SENSOR 
eve [a7} 22 BAN-LT GAN 
ane 914 TAN-ORG 
rat ge ea 24 GRY-LT BLL GAV-LT BLL goes 
48) GRY-YEL (OR 199 LT BLU-YEL) EXHAUST 
NDS/MLP (E40D ONLY) [30 fail PPL-ORG | GAS OXYGEN 
ANP [gy l01 GRY-VEL | ee | ret eee 
911 WHT-LT GRN 
Co] OCIL (E40D ONLY) 23 SED BRNEDN = 
EVR 
= FUSE E (ENG COMPT F/B) 
THERMACTOR 
iia AJR DIVERTER Been 
arariny (TAD) SOL GRY-RED 
= —— —— THERMACTOR SAN-LT GRN (ae re POSITION. 
AIR BYPASS SS == SENSOR 
(TAB) SOL ma 
ran ane hae 
OCs (E40D SD ak ee [224 TAN-WHT | IDLE AIR 
9230RG-BLK_—i BYPASS BRN-WHT 
D TOT (E40D el 5 aie a SOL H3 THROTTLE D 
ACD POSITION 
CANISTER a GRY“RED |[~|__¢ | SENSOR 
MAP og Serene | 358 LT GRN-BLK PURGE SOL 
{ 359GRY-RED (EX AT) PPL , A/C/HTR 
SIG RTN |46 355 GRY-WHT CTRL ASSY 
en i ae WiT-ppL_- SELF TEST 
Reena (STI) CONN 
2 
a BRN-WHT MANIFOLD 
Sse ABSOLUTE 
Dust SS1 {E40D ONLY) Taso ep_-ve. 1] mies PRESSURE J 
GGC (E40D ONLY} = = [| (MAP) 
aa = 
CCS (E40D ONLY) S = a =e 
PIP 
a S61REO | 
EPCPWR/VPWR Sle — I | 
INJ BANK #1 
ear 
ISEB a ee WHT — - 
PWR GND & ale 
Js 
POWERTRAIN CONTROL > * =| FUEL 
E MODULE (PCM) (4.9L) BLK-WHT a 9 z|2 4] [2] {3| 4] [S| [S| inJectors E 
o ° [o} Te} 
GROUND [2] 
F le | 
E40D al | 
TRANSMISSION ee Zz a TRANS— 
MISSION 
ELECTPRES § CLUTCHCOAST #2 SHIFT Tec rociiiar  Baveste 
CONTROL SOL SOL SOL SOL SOL 
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FUSE 0 (ENGINE 
COMPT F/B) 


YEL 
LT 8BLU-ORG 


<EERe 


FUEL PUMP DIGRN=YEL 


A RELAY (ENGINE 
COMPT F/B} 


INERTIA SW 


EEC POWER 
DIODE (ENGINE 

YEL FUSE I(ENGINE | COMPT F/B) 

RED-LT GAN > COMPT F/B) Ca RED-LT GRN 


GROUND E 


| 14 


a 


STARTER 
RELAY 


IGNITION 
CTRL MODULE 
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4-5-4-2-6-3-7-8 
(5.0L), 
4-3-7-2-6-~6-4~8 
(6.81) 


Cc 


F 


A/C CLUTCH WHT-PNK TACHOMETER IGN 
RESISTOR DIODE (INST CLSTR) RED-LT GRN COIL 
IGNITION SUPPRESSION <G I 
OEM GROUND H RESISTOR (22K OHMS) RADIO 
CAPACITOR 
ma eneRe E GRY-YEL , CLUTCH INTERLOCK SW eoanier c AP 
sae F/B) PSOM(INST/CLSTR) (M/T), CLUTCH INTERLOCK 
STOP LIGHT SW SW JUMPER (AOD OR C6 TRANS IMESION) GRY-RED 
FUSE I (ENGINE ty tT BLu-vet | 
COMPT F/B) ara 9, 
nara pea: \ (REAR OF LEFT fei) ENG.COCLANT 85 OHMS 
511 LT GRN FENDER APRON) TEMP SENSOR 
BOO (E40D ONLY) |2| TGRYEBIK a 
PSOM (+) [3] Rech & / E40D) 241 OHMS 
5B 1pm [4 SHORTING 2 
6 @ PLUG G 401 OHMS 
676 PNK-OR' 
PSOM (-) {6 | mee 2 5 
cor [PL aes LT GAN-RED 733 OHMS 
rpm fees OKGAN-YeL ae ea = 
DATA (=) [a LD SENKCuERUE a a Baa ecrnsee c 
pcos Hol 883 PNK-LT BLU LSS eae = 
peoeucctrewy __ | BRN no as 4189 OHMS 
am2 [14 pens GRY-RED |_| 2 
4X 41 (E40D ONLY) [12 Y CHECK ENG anual LEVER 
. IND UNST  poSITION SENSOR 
rm t4 4X4 HI/LOW SS] ) (PARTIAL) 
IND SW POWER STEERING yeane 
IGN GND [e202 CRG-REO PRES SW (5.0L) 
Savi q7L SSB PNK-LTGRN PNK-LT GRN bet az a PNK-LT GRN 7 
ie” aes Ba OVERDRIVE DX] SELF 
n8: : nl TAN-WHT PNK-LT BLU 
315 PPL-ORG CANCEL SW {|_| TEST 
$S2 (E40D ONLY) | 19} a7 BLK Sz GRY-RED OUTPUT 
cast onD Beer ————— | | |} | eal IE TaN-ona [| (819) 
ISC [24+ ST BLU-ORG a i i [on | em cl CTBLU-ORG 
FP |22} = LT BLU-ORG 
=| 310 YEL-RED 
Cc be GRY-LT BLU NOT 
GRY 
hey po a | HH ~ SO) ain cance 
VREF [26 co BRN-WHT | | | TEMP SENSOR 
eve fest Sez BRNeLTGRN TT = eS ee 
STaMANGORG man ooo ee 
DATA (+) [26-77 Gry-LT BLU nS as ae Ee yENvan 
HEGO (28-431 GRY-YEL (OR 199 LT BLU-YEL) GROUND B (6.0L & 6.6L U/8600) ; |_| EXHAUST 
NOS/MLP (E4OD ONLY) {30 GROUND E (6.8L 0/8500) TT | GAS OXYGEN 
HEGO 
Siow | tah 
CANP [31 sir wHT-LTGRN |__| 
OCIL (E4OD ONLY) [Sl Se gRNGENK | CONTROL 
60 BRN-PNK 
evr [aa at SOL FUSE E (ENG COMPT F/B) 
i THERMACTOR 
(35) AIR DIVERTER GAY-RED_— 
SPOUT [36] (TAD) SOL BRNCLT GRN ame eaavane 
EPCPWR/VPWR THERMACTOR as Season 
EPC (E40D ONLY) [38 fe ry es 
224 TAN-WHT 
eed pct ACE: salt Fd | wean 
TOT (E40D ONLY) (42 GHY-NELDS GANiSTER mil GRY-RED Hs Eoattiol 
D 43 (©) PURGE SOL 
aa 
44| 358 LT GRN-BLK ce @ (EXAM) 
Marae oan | 8RN-WHT MANIFOLD 
SiG RTN [46-2 == — LI i H3 ABSOLUTE 
355 GRY~ PRESSURE 
re 2 coownr-prt | tt _ | ia SELF TEST INPUT seycne? Fi} | ae) 
SW eigeore fd Co st conn SENSOR 
i il Sa 
wi feqL120.WHT-ORG mir | a al 
Pet) | ce a C = | | 
en ae 
7] COC (E40D ONLY) |53 le | eee O 
Pe _ 924 BRN-ORG | eal ee Sa See | 
ietets( ei) ca Ha 305 GRY-OAG Ea i ae ane Se 
merase i ao = | 
ine Fes . a a at as a ese Raa 
Nee $70 BLK-WHT 
PWR GND [60 
———nawe o]< 
POWERTRAIN CONTROL ze & 2 a g ala 
MODULE (PCM) {5.01/5.8L) BLK-WHT +1e 9 9 al xa is E 
[et | ong J x cle 
3|2 ® a & ra fo) ro} a) o [2] [3] 4] o o [3] 
GROUND 2 473 8|7 
a 14J12]10] 9 [6 : [4] ; de 
E40D L hee TRANS- 
Tensei 6 Gb 09 €3 ——inission = 
OlL TEMP 
ELECT PRES CLUTCH COAST #2. SHIFT tcc #1SHIFT SENSOR LL | 
CONTROL SOL SOL SOL SOL sol 
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g 16 y 17 i 18 I i L 
wom 
: YEL FUSE 0 (ENGINE r ORG-RED 259 | fi 
Hees — _— ee 
mM 
| H LL 395 GRY-ORG ms 
} “a, 570 BLK-WHT WHT-BLK 570 is 
32 RED-LT BLU STARTER Bz 
DK GRN-YEL 16 RED-LT GRN RELAY RED-LT GRN 16 [> 
FUELPUMP INERTIA SW 
A RELAY (ENGINE A 
COMPT F/8) 
EEC POWER 
DIODE (ENGINE pee 
= L_ YEL , FUSEI(ENGINE  COMPT F/B) 
| RED-.TGRN _’ COMPT F/B) Ka RED-LT GRN 
[Buk Nand, RED-LT GAN 
a GROUND E 
7] RED Frrd 
Vk A/c CLUTCH CPN _WHT-PNK _, TACHOMETER en 
WA RESISTOR DIODE (INST CLSTR) RED-LT GRN COIL 
IGNITION SUPPRESSION a Is 
= GROUND H RESISTOR (22K.CHMs) RADIO = 
N CAPACITOR 
AEC POWERS GRY-YEL , CLUTCH INTERLOCK SW PEOMPE RIB, 
AEN PSOM (INST CLSTR) (M/1), CLUTCH INTERLOCK 
) STOP LIGHT SW. _ SWJUMPER (AOD OR C6 TRANSMISSION) Gav nep 
FUSE t (ENGINE ({] LT BLU-YEL : 
COMPT F/B) V a 
37 YEL ENG COOLANT 
KAPWA) il peso REMESENGCH rs 85 OHMS 1 
B00 (E40D ONLY) [2 ee oe 2 
psom (+) [3} > SHORTING & \—4w/ E400) 211 OHMS 
B ipm [4 PLUG z D B 
& = 5 N 
ee : 354 LT GRN-RED al nD 
FPM [@ b238 DK GRN-YEL pf | | 4 | R 
pata(-) {3 [SISPNK-tTBLU | B Ee] 4448 OHMS p 
aces [roL283 PNKCLT BLU —aF 
AIR INJ SOL [44-202 BRN I |, 4189 OHMS 
784 LT BLU-BLK GROUND & (REAR OF 
4X 4b (E40 ONLY) 1/12, LEFT FENOER APRON} CHECK ENG 
% IND (INST pOSITIONGENSCR = gums 
baa we il 4 4X4 HI. WwW CLSTR 
“ Tee YEL-RED 1 yoy SE y {PARTIAL) 
IGN GND [ret 282. O8G=RED | ___Yel-UT GAN |) useo . i PNK-LT GRN 
sTo/Mit 177L SoS PNKCLT GRN a PNK-LT GRN al 
| a AWAY OVERDRIVE bX] seLr 
315 PPL-ORG Baa TAN-WHT, » CANCEL SW PNK-LTBLU_ FY yest 
EMSC) Moreen GAY-RED || ourpur 
case cn t-te ——— | | | || ae =q452 Tan-onG—}1 (STO) 
A os $26 LT BLU-ORG Lf Lave li o CrBLU-oRG || SENN 
: 310 YEL-RED LT BLU-ORG 
ks [23] 
4) 
C Act ao | GRY — Cc 
VRER cee ea | a | Ha GRYSRED! TEMP SENBOR 
; Evp (o71-252. BRN-LT GRN BOOS RISB ESES Ld = 
pare ty ol S14 TAN-ORG fe Ls pale 
74 GRY-LT BLU (SS 1 | eas | Ea | | 7 |  Gry-Lrew 
HEGO [26/ 481 GAY-YEL (OR 199 LT BLU-YED) | L_| HEATED 
NDS/MLP (E400 ONLY) [30 Py |] eso EXHAUST 
: fae eae 
. 101 GRY-YEL PPL-OR! (HEGO) 
CANP {31 orf WHTCLT GAN [| RED Ld SENSOR 
OCIL (E400 ONLY) [s2}- Ht saan) EGR 
3 IS OL A 
wm | evr |33 @ soi FUSE E (ENG COMPT F/B) -_= 
34 GROUND E 
SPOUT = sales Sere 
z EGR VALVE 
EPCPWR/VPWR [37 Ltt | | | crenuacror SET oad gk. POSITION 
EPC (E40 ONLY) [38} Dr = (TAB} SOL ea, SENSOR 
| i 
WHT-LT BLU 
PWR GND |40' 
CZ) ipieain BAN-WHT 
G8 (£400 ONLY) [Bil ge5-ORG-BLK a ae T= shit Pied | eee 
D tal GRY-YEL CANISTER [| [ GRY-RED | pies SENSOR D 
rr} PURGE SOL 
Map [ag}-208.LT.GRN-BLK (EX A/T) 
SIG ATN {ae_2o2-GRY-REO_ BRN-WHT MANIFOLD 
tp tar 355 GRY-WHT it —> | apsovuTe 
‘ 209 WHT-PPL aaa SELF TEST INPUT GaY-AED LS | PRESSURE 
| St! 8 a5 ong] =a (ST) CONN a 2 SENS 
HEGO GND [49 a is SENSOR 
amt ek 190.WHT-ORG = a 
A | CCC (E40D ONLY) {63} 
be | al aa | 
coe soo ony i et SS 
395 GRY-ORG 
i ee a _— an i 
EPCPWANPWR 187g ———| — ania aN 
Taurean eel Eg = S| | amN 
INJ BANK #2 fea — == fe ee | | | || @ 
PWR GND [60}-— 
POWERTRAIN GONTROL zie g oO aon Ler rig 
MODULE (PCM) (7.5L) BLK-WHT >| fe) 3 = > @ vd 
é ele : : | ge} ge E 
oe =|2 o be & ro) o}6 
aire [srofsof ote] Ts] [2] [T3] 7[8] 3 
] oO 
| it ce 6 ee | 4 
€400 } sé 
TRANSMISSION | - es z= TRANS 
SECONDARY aa 
ELECTPRES CLUTCHCOAST #2 SHIFT TCC #4 SHIFT ere AIR INJECTOR i 
CONTROL SOL SOL SOL SOL SOL fe aa) | 
fe) 
t 16 i 47 I 18 ] 49 
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a 20 i 24 I 22 ] 23 
RED-LT GRN , FUSE K (ENGINE 
COMPT F/B) 
= 
in RED-LT BLU RED-LT GRN z in FUEL 
BLK-PNK WAIT TO START IND SHUTOFF 
H BRN (DIESEL WARNING LTS DISPLAY) SOL 
pea RED-LT BLU 
EISGHN ‘= RED FUS LINK 
be (STARTER) 
A GLOW PLUG 
ENGINE RPM A 
Sateen CONTROLLER 
ro z 2 =z Zz = rl Zz 
c <c Cc c c c c cc 
Qo a o oO a a a a 
37 YEL FUSE | (ENGINE 
KAPWR | AT 57 CT GAN COMPT F/B) iz] [3] (gl (8) fg] il & 
BOO | 2] RISTCBYERING an STOP LIGHT SW a a a a i a 
eae pm ao a 
ee, i al eS 
= vee 676 PNK-ORG eoanaen Reel 
Ty i RED-YEL pore 
: = 63 |p (OLE 
fal SOL 
883 PNK-LT BLU A/C CLUTCH ENGINE 
oe = RESISTOR DIODE TEMP SW g 
784 LT — 4 
axae [rot 284 LT BLU-BLK 4x4 HI/LOW A 
13} c 
COLD TIMING 
14 ADVANCE 
15 SOL 
WHT-LT GRN 
2 OVERDRIVE = 
B st [171058 PNKCLT GAN a TAN-WHT 3! CANCEL SW - 
ss2 [19} GROUND G @ 
CASE GNO dene TT jy (REAR OF LEFT aE TE 
FENDER APRON) 
C 
{22] 85 OHMS 
23 
24 241 OHMS 
25) 351 BRN-WHT 
"am VREF |26' 401 OHMS — 
ed N 
: 28 733 OHMS 
29 
mip [aoL122 LT BLU=YEL ae a 
OCIL & TMIL ee ve Teu Sh 4189 OHMS 
MANUAL LEVER 
EPCPWR |agp-Oe WATERED POSITION SENSOR 
TAC TACHOMETER (PARTIAL) Cc 
C SS ——____—. RED {INST CLSTR) 
scot BRN-WHT_ FUEL 
cee Grv=wiT + INJECTOR 
PUMP 
570 BLK-WHT LEVER 
PWE GND ——— Jateelal 
_ — 
644 OK GRN _ ee 
Wns (358LTGRN-BLK BAROMETRIC 
Bp laa PRESSURE 
— SiG RTN [4s ooe GRYSRED ae HESaB —————— @nY-RED |} SENSOR = 
restate one BSS RE hh Saas 
ae 
GRY-RED 
B SELF 
a = 237 ORG-YEL ; hx] Test 
[asoPPL-YEL | FUSE U (ENGINE , RED-LT GRN ©) OUTPUT 
ce |62 COMPT F/B) XY (sto) 
| Boe 
ces feat 224 BAN-ORG an RA 
p ee | aa en D 
vewr [57 
58 
59 
-WH 
pwr ann {go{ 570. SLK-WHT 
POWERTRAIN CONTROL 
MODULE (DIESEL) 
oO sIS/O]ofo j=) 
K-WHT Ba Ire} bot 
GROUND E = Se leleloly| |= 
1 
Lica Fa boa fod ed ond el fd — 
SELF TEST L Ofajol/olsjajsicjo 
IHT-PP| tlofe[oly|olole 
INPUT (ST!) [_ S/S /8l514/8 13/8 
CONN 
[sJ4]3]7 fr2f2 [34] 4{a[ele |i 
TRANSMISSION 
1 OIL TEMP GROUND E 
SENDER P 
c 
ELECTRONIC 6 FUSE | eae 
[__(®) PRES CONTROL 5 COMPT F/ 
E a Sine alaly| 4 E 
lupus lu 
| | Q cic > 
ao 6 8 6 bs 
CLUTCH TCC # POWER 
COAST ‘SOL SHIFT SHIFT RELAY 
SOL SOL SOL [ENGINE 
COMPT 
| F/B) 
£40D TRANSMISSION 1 2 
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ENGINE 
COMPT F/B 
v5 GROUND F 
= 
o 
GND 
START 0 Ne Nr a eA ees ee ee ee eer mee Ns eee ee ce eer eer Ne ree eee oe) 
A < e e A 
e “ e e 
BUN ® Lock © Leck © Lock ® Lock @ tock tock one 
OFF 
12 Aq - AZ AS STA Aa 
= | 7 [TI See scam CC TAH 
sw 
= > a ble 5 5 TAN-LTGRN, BRAKE FLUID 
oa Ti x Fs rl ee 1 Us LEVEL SW 
% G io) g}o @ ¥ 
ao 
ES = = RED-LT GANT DIESEL WARNING LAMPS DISPLAY 
ahs GAND INST CLSTR PIN B12 
FUSE U (ENGINE COMPT F/8) 
FUSE E (ENGINE , GRY-YEL RED-LT BLU, CLUTCH INTERLOCK SW (M/T) MLPS (E40D) 
COMPT F/B) CLUTCH tNTERLOCK SW JUMPER (A/T) 
| is DIESEL WARNING LAMPS DISPLAY 
ELECTRONIC SHIFT CONTROL SW 
WHT-PPL B 
B ELECTRONIC SHIFT CONTROL MODULE S— REDEVED 
PSOM MODULE (INST CLSTR) - REDIVEL) WARNING CHIME MODULE 
RABS MODULE OVERDRIVE CANCEL SW 
BLK-WHT REDEVEDNS co aiaag 
POWER DOOR LOCK sws $= SeRSvER Neti 
POWER -—— «|e af ReD-veL ; PIN BIS > CistR 
LUMBAR SWS rl rm) PIN B14 
se : 
b 
ELECTRONIC SHIFT , BLK-WHT FUSE BLOC gi! yg 
CONTROL MODULE 
WHT LK-WH 
va TAILGATE woo Key sw 6 OL pheess CheLunmoranecton = 
(MULTI-FUNCTION SW) 
UT BLU-WHT (ARE cid (Seer sememetrne ie | bel el ein! Seas yma feereeaet opera Ieee a SS SS ray ech nes 
BRAKE WARNING 
a aI RESISTOR ¢ RED-YEL 
AES FUSE S (ENGINE, BLK-ORG DIODE ASSEMBLY 
COMPT F/B 
FUEL WATER SW seg 6 
GROUNDS —C.s RS LOW VACUUM , RED-YEL ie 
[ WARNING SW 0 
(o STOP LT SW Seine oe (DIESE Cc 
FUSE L (ENGINE BLK-ORG sp by -15A. DK BLU-LT GAN LT BLU-WHT 
COMPT F/B) 
GROUND F fad 
LTGAN-YEL sid eee ee 
ENGINE COMPT LT CeaNtvee AUXILIARY 
PSOM , LT GRN-YEL SOCKET 
(INST CLSTR) 
LT GRN-YEL 
RADIO ASHTRAY 
mms GLOVE BOX LT $4 —— 9 Lrawu-ReD TS) iLLum tr a 
RIGHT DOOR SW © ee 
3 REAR DEFOGGER SW 
ao 
als zlt]< Ars zi 5 LTBLU-RED , ELECTRONIC SHIFT 
LT GENEL S MAP/DOME LTS 7 (9 o| 312 z| 2 ai Seaeeow 
BEAM SELECT SW IGRNEYELI aia RG ET fo} Fr ¥l2/3 Z| 5 g LT BLU-RED , ILLUM LTS 
LT GRN-YEL o> g|a oo] + ro (INST CLSTR) 
MIGHREVES? one enone ie ES LTBLU-RED , HEATER CONTROL 
LEFT DOOR SW ltt 
fo) || Pee ae REAR DEFOGGER sw 5 2uS—VEt = LT SLUSRED ; RADIO D 
e Ht PASS W/SHIELD WIPER MOTOR 
to t Lo _ FUEL TANK SELECTOR FUSE R(ENGINE , _BLK-ORG 
SW (DIESEL) = COMPT F/B) 7—Tancwat 
Fe a 
x x alg LT GRN-YEL 
nT Tl 19 HEATER CONTROL ASSEMBLY Sahat i le | 
Fa & ir Be) (W/O A/C), A/C/HEATER CONTROL BRN-YEL 
o « ale ASSEMBLY (W/ A/C) 
7 = a 
FUSE A (ENGINE — 
COMPT F/B) REO-YEL 
= 
3 RED-BLK = 
ia FOG LT SW TAILGATE WINDOW SW (BRONCO) — am — 
2 = 
a epee LEFT POWER WINDOW SW 
REO-BLK 
RED-BLK HEADLTS Ui EAUANdS: BRN ” CAB MARKER LTs ¢20N 
[= BECGN TRAILER MARKER LAMPS RELAY = WARMINGNTERS E 
; : Ly RIGHT FRONT MARKER LTS $= CHIME MODULE aH 
{DIESEL {| LEFT FRONT BRN Ban 
@ MARKER LTS TAILLTS 
REO-BLK 2 0 
) LT GRN-BLK GRY-WHT BRN, LEFT FRONT 
az PARK LT MAIN LT SW 
LT GRN-BLK (OR GRY-WHT) GAS) GRY-WHT , HI BEAM [ND 
GRY-WHT {INST CLSTR) 
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CLUTCH INTERLOCK SW (M/T) MANUAL LEVER POSITION SENSOR (MLPS) (E40D TRANSMISSION, PARTIAL} BACK -UP/NEUTRAL SAFETY SW (C6 OR AOD TRANSMISSION) 
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= az ry 
Bee ci 
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fu a 5 & he: aaa se ea A 
a 9 S s = <x} ole x 
« che Zz = Zl «l= = 
t = o| oa MS = 2 
: 7 = ie é a 
= a ay fle rl Ls 
PCM f ee GROUND = t 
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ELECTRONIC SHIFT 
ELECTRONIC SHIFT CONTROL MODULE PIN B1 
ELAR ED BACK Le CONTROL MODULE PIN B1 
STOP LT SW ICES EMANE STARTER BACK-UP FUSE E (ENGINE 
oun tel RELAY LTs COMPT F/B) = 
CRUISE CTRL SERVO/ {EX 6.8L LIGHTNING) 
AMP ASSY e LT GRN 
REO-LT BLU Z STOP LT SW 
LEA TELS IGNITION sw & CRUISE CTRL SERVO/AMP ASSY J 
STARE RECAY, E IGNITION sw ¢—-—SEB—LT BLY 
cS RED-LT BLU Vy _RED-LT BLU a 
GRY=Yet | 
7 589 ORG (: RED-LT BLU , IGNITION NOT 4 GRY-YEL fn PPL-YEL & 
sw USED y, & 
[2 | aaa (5.8L LIGHTNING ever (> 
3 a f\ 
+281 BLK-WHT Cate al BLK-WHT WASHER Fe ee v INTERLOGK B 
BLK 
6 GROUND F GROUND & MOTOR (C6 OR AOD TRANSMISSION’ hid aa ys 
Gl sear ra (E40D TRANSMISSIONS| 
, 56 DK BLU-ORG 
9 1090_DK BLU-WHT 
10-65 DK GAN ciel 
14 - 
Wl eseucem | | 
28 BLK-PNK 
4 <— 
INTERVAL 
GOVERNOR HAZARD 
OFF a“ —S—~*~CSCSLE CP ge 
WHT 
WIPER Oy YEL-RED NORMAC INT 
MOTOR a OK BLU-ORG MAX C 
os 
H u 
RUN a HE WASH 
N DIR/HAZARD sw 
BLK-PNK Sw 
El Santee WIPER/WASHER SW 
PARK NX 
a os DSS 1 aes a 
; MULTI-FUNCTION SW 
W/SHIELD WIPER g & g = = 
MOTOR e = 5 a a 
& 2 z 5 e DK GRN RED-LT GRN , OUTSIDE CARGO/HIGH : 
= = Fa a 2 LEVEL STOP LT (BRONCO) = 
c 
WHT-RED 5 5 re) = LT GRN 
ae RED-WHT ry TrGAN-RED 4] |] prow 
ca] EY] 
Fuse ee eOewHT LTGRN ; RABS MODULE PIN #11 (EX BRONCO) 
RED 4WABS CTRL MODULE (BRONCO) 
RABS MOD PIN #12 G——— freer 
DIR FLASHER Sete TRAILER CONN 
DIRINDS f LEFT So 
(NST CLSTR) \ RIGHT CLUTCH INTERLOCK SW (M/T) 
LTGRN+ CLUTCH INTERLOCK SW JUMPER (A/T) 
D 
YEL-LT BLU UT GAN-WHT CRUISE CTRL SERVO/AMP 
G& {FRONT 4, ree ree TST, ASSY (6.8L LIGHTNING) 
YEL-LT GRN = ORG-LT BLU ELSES POM PIN #2 
1 - HORNS RIGHT\_ REAR 
i H UTGRN-ORG? (ee > DIR LTS 
eS ro 
eats rane SA 
HORN RELAY vad FUSEG/ F/B 
(ENGINE COMPT FUSE C (ENGINE 
F/B) COMPT F/B) an = 
D HORN GROUND 
F 
BLK BLK RED-WHT 
ON] NCA pk BLU A Ag oKeww || foKetu i HORN WHTIPNK Ir BRAKE 
{_ 9a Be 
SLIP RING 
OFF ASSEMBLY 
1/0 CRUISE CONTROL) GROUND H RED-LT BLU 901 [_| GRounp 
1 CRUISE CONTROL) WHT-PNK 146 
RESUME |__| BRAKE PRES IN E 
NCA =e LT BLU-BLK LT BLU BLK 151 [] sw in 
FUSE E (ENGINE PPL-ORG 298 | power 
SET/ | COMPT FUSE BLOCK) 7 DK GRN-ORG 648 [~) yy yy 
ACCEL CLUTCH INTERLOCK SW (M/T) RED-LT GAN 810 a 
CLUTCH INTERLOCK SW JUMPER (A/T) GAY-BLK 679 | BRAKE IN 
STOP LT SW {5.8L LIGHTNING) |_| SPEED IN 
NCA DK GRN-ORG 
OB GRUISE CTRL SERVO/ 
COAST INST CLSTR AMPLIFIER ASSY 
SLIP RING 
ASSEMBLY 
CRUISE CONTROL 
SW ASSEMBLY : 1 i 1 r 
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TAN-RED 


4WABS CONTROL MODULE (BRONCO) 
5 md 
wo = Z | w 
eit 1 = wi i=} AS > 
Joes oc ages +) 4 koueee S 
oS a 
aGe8G22,222> £ 32S 2FB 9 
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2g%ankzeu? Zoey -Foaky Sk 
i) ebFtutezuoe ee eaaeteaal-e*rooge 
= ZeF~exanyn lO *®*-_ TETOCR ewe aanZe 
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S SeSe se G eee se obo ke Ges ES 
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iB 2/313 /8/ 812/815 5|8|8 3/312 /s18|2 SEEN 
os ax|D] 4|z}z{o}s|<¥l<|OlxJolalaia ZS 
g Hela BS leisialelalsiaislelalalal>lelteleele(siei 
zi 2] jslolxfsitlaldiaizi2z} fetish o Sale] |? O— 
& B) TiSIizietSelr let] (elsle/S| |e FS! |o TAN @) LEFT FRONT 
5 5] |= Z| js alé So ilies 180 VALVE 
PSOM TT GAN-YEL SE) 48) LEFT FRONT 
(UN STECCSIB) ORG -LT BLU @ oo Hoo |S) pump vatve 
PPL-ORG ios Be 
FUSE E (ENGINE COMPT F/B) CT BLU-PNK = ein 
LU) iso valve 
stop Lt sw 5 LLSEN a nee o 
ee 4 il | RIGHT FHONT 
peta ivEteRED | YG) pump vatve 
4WABS ae 
WHEEL TAN-ORG oo 4 _— 
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Fuels IMTANSBIN ORG-YEL Il) iso vaive 
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LT GRN-BLK : 
REAR REAR 
AXLE || RED-PNK ORG-YEL 5 |) _C) pump vaive 
SENSOR 
4WABS HYDRAULIC UNIT 
WHT-LT BLU 
. BLK-LT BLU = 
pet agar TAN-RED 
DK GAN (INST CLSTR) ey 
Lt ABS IND , DK GAN K rr) 
SWABS DATA (INST CLSTR} ORG-RED 
LINK CONN on 
GROUND B sks ie 


ORG-YEL 4WABS PUMP MOTOR/ 


7 PSOM MOTOR SPEED SENSOR 
| (INST CLSTR) 
! IS FUSE B (ENGINE ORG-WHT = 
f - COMPT F/B) vac 
a = ORG-BLK 
(al PNK-LT GAN o Hy 


ACCELERATION SENSOR 


4WABS RELAY #1 


J YEL-LT GRN FUSE H (ENGINE 
}-Tan-R€0 COMPT F/8) 
: 
PNK-LT BLU 
CH 
r 
4WABS RELAY #2 
{ENGINE COMPT F/B) 


RED-YEL 640 
RED-PNK 159 


FUSE #17 

LEFT DOOR SW 

MAIN LT SW 

GROUND F 

SEAT BELT IND (INST CLSTR) 


RUN/START POWER 
ORIVER DOOR OPEN 
HEADLTS ON 
GROUND 

FASTEN BELTS 


OK GRN-LT GRN 450 
BLK-PNK 158 


DEFROST 


BLOWER BLK 


MIX moToR GROUND F §—T=—aEe SANCLT BLU |_| KEY-IN IGNITION 
sr UT GRN-WHT SEAT BELT SW 
VENT BRN-ORG__. ORG BLK ORG-BLK WARNING CHIME 
MODULE 
FUSE #10 
A/C NORM e BRN-LT BLU ras 
CLUTCH T BLU-RED 
AIC MAX f evelinG se BLOWER RESISTOR L GROUND F BELT SW 
OFF 1 PRES a Bi 
1 | 
Pape sw g NEES easels IGNITION KEY 
S CONTRO! WARNING SW 
3 S inne Low GROUND SLAG i} 
1 a 
e veteneD Le HEATER CONTROL ASSEMBLY 
PPL BLK 
i é 
e GROUND F aa Hi 
t 
GROUND E (GAS), 
GROUND B (DIESEL, wo BLOWER SW 
LEECE/NEVELLE ALTERNATOR), 
OFF BENIN FUSE we | CHARGE IND LAMP RELAY 
BRN-YEL (W/ LEECE/NEVILLE SonER 
FUSE #1 ALTERNATOR) RESTOR 
BLK 
HEAT! 
AIC/HEATER CONTROL ASSEMBLY thant SES 
PIN Ai0 (EX 4.9L) BLK 
PCM , PNK-LT BLU PNK-LT BLU 
PIN #10 BLK-YEL LT. GRN-WHT 
POM PIN #43 Goo SEED 
NGCLUTCH fuse 
(GAS EX W/LIGHTNING! FUSE #6 
: RESISTOR DIODE [ ORG=BLK | 
(DIESEL! A/c COMP NOT Gasol 
CLUTCH BLOWER 
USED 
not useo [| } + (") MOTOR BLOWER SW 
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PIN AB Wi TACH, abe 
PIN BG W/O TACH) Q 3 
puew | [od J Pimp IGNITION SUPPRESSION RESISTOR 
Gauge | [——] {ra ‘ . PCM PIN #36 
12 {i ae ie reg Be 
s ¥ BLK | RPM 
VOLT- SENSOR 
meter | |_| | A BLK-YEL , A/C CLUTCH RESISTOR Tk! " 
DIESE 
COOLANT : 
TEMP a poe iets DIESEL W/ E40D) 
A GAUGE Laas | B10 | [ at] Creer GAS) A 
Coa peeeEct aw 
OiL | B13 | cs OR SENS TESEN | WARNING CHIME MODULE 
| a a Pag PCELSWHT 
GAUGE) | [Coe | 
| A13 | | FUSE #10 3 / LIGHTNING) 
. aus 
ino (Gt Serato 
IND © | B2 | 2 DIR/HAZ SW (MULTI-FUNCTION SW) 
4X4 LA | 
= ino (©) aie ms 
LOW SS 
RANGEIND (©) Eu ns an BLK 
FUEL RESET hl a 
CHECK GROUND H ELECTRONIC SHIFT CONTROL PIN C4 
ENG IND C= [83 | eee J RIRCTRORISISUITICOHT ONG oe ee 
al 
—) a, 28 Sa YEL-WHT , FUEL TANK SELECTOR VALVE (DIESEL) 
GSU © i FUEL TANK SELECTOR SW (F—SERIES GAS), 
B pRiGhT Cusnd ; (cic FUEL TANK UNIT (BRONCO) _ 
Bi POEKWHT + GROUND H 
ILLUM @h As | [Be | Dk GRN 4WABS CTRL MODULE (BRONCO) 
re BL PNK-LT GAN; STO CONN RABS MODULE PIN #7 (EX BRONCO) 
(©) Ba PPL-WHT (GAS) 
E) (es a aoe 2 un 
Be.TIND (© aa] ae = 
HI 87 —ee DIR/HAZ SW (MULTI~FUNCTION SW) 72.) 
BEAM IND as I" 
om WARN IND Cymy ee a sii CONT fe | ; = 
LT GRN-RED OlL 
Bi ALTERNATOR PRES 
ee REO-LT GRN COOLANT 
CHARGE Bi2 IGNITION SW TEMP sw 
= RED-YEL 
IND Bia SENDER 
Bia LREORYEL FUSE #17 
==g INSTRUMENT LT BLU-BLK 
CLUSTER CONNS PCM PIN #12 
| AS | 
ELECTRONIC SHIFT CONTROL PIN C5 a Sa 
ELECTRONIC SHIFT CONTROL SW S$“ ee 
(e nS RABS MODULE PIN #5 P| Cc 
BATTERY rere, FUSE #8 z 
GROUND | 2 | GROUND H 
Ee FUSE #18 F| : 
L;{ ORG-LT BLU (OR REO-PNHO a e 
G LT GRN-BLK (OR LT GRN-YEL) la 1D 
aay 
VSS OUTPUT [eevee GRYEBIKC 
o GRY-BLK ~ CRUISE CTRL SERVO/ axa neon 
TES Hay AMPLIFIER ASSY HOW wow 
LT BLU-YEL GRY-BLK IND SW 
PROGRAMMABLE SPEEDOMETER/ 9 | B PCM PIN #3 e 
—_ ODOMETER MODULE (PSOM) iol ms 
PROGRAMMING 
CONN — 
INSTRUMENT CLUSTER 
LT GRN-BLK 
SI ete ee LT GRN-RED PARK 
D BLK GROUND E i BRAKE D 
BLD 4WABS DATA LINK CONN | sw 
RRSBNee tn 4WABS RELAY #1 
LT GAN-YEL DIESEL) 
4WABS 
LT GRN-YEL PTROG 
ea eg R DK GRN-LTGAN A DK GRN-LT GRN 
{EX BRONCO) PPL-WHT neD-veL 
UT. GRN-BLK BRAKE (si arses |e 
. WARNING 
U X ence br Ee Ree ODE oe Low SOLID = 
— , BS CTRL MODULE DIODE 
RABS TEST BEDEENK pai MODULE PIN #40 ASSEMBLY #17 VACUUM STATE 
CONN (EX BRONCO) WARNING 
OE: 
BECEEEE BEAM SELECT SW = 
i YEL GROUND B 
FOG LT RLY (BRONCO) EX BRONCO) E 
E BLK 
GROUND F a 
pet-wit F Bui Ne 
FOG LT SW w ¢ZAN-LT GRN TAN-LTGRN |_| 
IGNITION sw G— 
RABS MODULE PIN #2 
BRAKE FLUID LEVEL SW 
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RASS MODULE (F SERIES} bap 7 BLU-RED Hisetvie 
: Gin BLK & GROUND F 
@ _ a ms BEDGNEE FUSE #17 
Y - 
le as deel i 
ga <2) Seeere a WHT-LT BLU WHT-LT BLU 485 -=5-T gw peED 
iy 2422042 DK BLU 760 
a2ms Zgoh8s59 oe | G2 | 4X4 INPUT 
weoesbISGug2345 4x4_| _ |-4 ORG-LT BLU ORG-LT BLU 781 E INPUT 
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ZivusczZ zens 0 ae 4X4 HI/LOW { GRY 78a Loe | LOW RANGE IND 
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A SUR SS esekeoss wo (©) 2 _Tepsk IND SW cs | 4x4 IND A 
GEEQEss2GF55 a2 4X4 ei 
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cae WHT-PPL 296 
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HYORAULIC GROUND SiSlele(atg/aete(cteijels|  Sacymowe suet Bo aiagcee 
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FUSE M (ENGINE 
COMPT F/B) 
FUEL GAUGE 
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GROUND F 
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BRN-WHT 
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(F SERIES) A 
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POWER DOOR POWER DOOR POWER DOOR POWER DOOR WINDOW MOTOR 
LOCK MOTOR LOCK MOTOR LOCK MOTOR LOGK MOTOR 
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TAILGATE 
LATCH 
sw 


12 


12-64 


RIGHT SIDE BODY 
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Index 
A 


About this manual, 0-5 
Acknowledgments, 0-2 
Air Charge Temperature [ACT] sensor, 4-24 
Air conditioning system 
accumulator, removal and installation, 3-14 
check and maintenance, 3-13 
compressor, removal and installation, 3-14 
condenser, removal and installation, 3-15 
Air filter, check and replacement, 1-27 
Alternator 
components, replacement, 5-22 
removal and installation, 5-22 
Aluminum core radiator, repair, 3-6 
Antenna, check and replacement, 12-21 
Anti-lock brake system 
components, removal and installation, 9-22 
diagnostic trouble codes, pre-check, obtaining and 
troubleshooting, 9-18 
general information, 9-17 
Antifreeze, general information, 3-2 
Automatic choke (carburetor), inspection and adjustment, 4-4 
Automatic locking hubs, removal and installation, 8-23 
Automatic transmission, 7B-1 through 7B-10 
band adjustment, (C4, C5 and C6 only), 7B-7 
diagnosis, general, 7B-1 
fluid and filter change, 1-30 
fluid level check, 1-10 
general information, 7B-1 
kickdown mechanisms, removal, installation and adjustinent 
(C4, C5 and C6 only), 7B-5 
manual lever position sensor, adjustment (E40D only), 7B-9 
manual shift linkage, inspection, removal, installation and 
adjustment, 7B-2 
removal and installation, 7B-8 
throttle valve (TV) mechanisms, removal, installation and 
adjustment, 7B-3 
vacuum modulator, check and replacement, 7B-7 
Automotive chemicals and lubricants, 0-18 
Axleshaft 
front (4x4), removal and installation, 8-26 
oil seal and bearing (4x4), replacement, 8-27 
overhaul, 8-31 


IND-1 


Balljoints, replacement, 10-8 
Band adjustment (automatic transmission), 1-24 
Band adjustment, (C4, C5 and C6 only), 7B-7 
Battery 
cables, check and replacement, 5-26 
check, maintenance and charging, 1-12 
removal and installation, 5-26 
Belts, engine, check, adjustment and replacement, 1-14 
Blower motor, removal and installation, 3-8 
Body, 11-1 through 11-14 
door 
glass, replacement and adjustment, 11-8 
handle (outside) and lock cylinder, removal and 
installation, 11-7 
removal, installation and alignment, 11-6 
trim panel, removal and installation, 11-7 
window regulator, replacement, 11-8 
fiberglass roof, removal and installation (Bronco only, 11-13 
general information, 11-1 
glove box, removal and installation, 11-14 
grille assembly, removal and installation, 11-14 
hood, removal, installation and alignment, 11-3 
maintenance, 11-2 
rear window, removal and installation, 11-10 
repair ; 
major damage, 11-3 
minor damage, 11-2 


tailgate 
glass and regulator, removal and installation (Bronco 
only), 11-12 


removal and installation, 11-11 
vinyl trim, maintenance, 11-2 
Booster battery (jump) starting, 0-17 
Brake On/Off (BOO) switch, 4-25 
Brakes, 9-1 through 9-26 
Anti-lock brake system 
components, removal and installation, 9-22 
diagnostic trouble codes, pre-check, obtaining and 
troubleshooting, 9-18 
general information, 9-17 
caliper, overhaul, 9-11 
check, 1-20 


IND-2 


front pads, replacement, 9-7 
general information, 9-2 
hoses and lines, inspection and replacement, 9-15 
hydraulic system, bleeding, 9-16 
light switch, adjustment, 9-26 
master cylinder, removal, overhaul and installation, 9-13 
parking brake, adjustment, 9-24 
pedal assembly, removal and installation, 9-25 
power booster unit, removal, installation and adjustment, 9-17 
pressure differential valve (early models), resetting and 
replacement, 9-15 
rotor, inspection, 9-12 
shoes, rear, replacement 
heavy duty, 9-5 
light duty, 9-3 
wheel cylinders, inspection, removal, overhaul and 
installation, 9-7 
Bumpers, removal and installation, 11-13 
Buying parts, 0-8 


Cc 


Cable, battery, check and replacement, 5-26 
Camshaft and bearings, inspection, 2D-21 
Capacities, 1-2 
Carburetor 
and choke, inspection, 1-32 
automatic choke, inspection and adjustment, 4-4 
external adjustments, 4-3 
removal and installation, 4-3 
servicing and overhaul, 4-2 
systems, general information, 4-2 
Catalytic converter, description and checks, 6-22 
Charging system 
alternator 
components, replacement, 5-22 
removal and installation, 5-22 
check, 5-21 
general information and precautions, 5-20 
Chassis electrical system, 12-1 through 12-21 
Chassis lubrication, 1-16 
Circuit breakers, general information, 12-6 
Clutch 
and brake pedal assembly, removal and installation, 8-12 
clutch/starter interlock switch, check, adjustment, removal 
and installation, 8-13 
components, removal, inspection and installation, 8-4 
general information and checks, 8-3 
hydraulic linkage check, 1-22 
hydraulic system, bleeding, 8-9 
linkage (mechanical), removal and installation, 8-114 
linkage adjustment, 1-24 
linkage, check and adjustment, 8-10 
master cylinder, inspection, removal and installation, 8-12 
pedal assembly, removal and installation, 8-12 
pilot bearing, inspection, removal and installation, 8-6 
release bearing, removal, inspection and installation, 8-6 
release bearing, travel measurement, 8-9 
slave cylinder, inspection, removal and installation, 8-7 
Clutch and driveline, 8-1 through 8-32 
Coil spring, removal and installation, 10-5 
Connectors (electrical), general information, 12-2 
Coolant temperature sending unit, check and replacement, 3-8 
Cooling system 
aluminum core radiator, repair, 3-6 
check, 1-18 
fan and clutch, check, removal and installation, 3-3 
general information, 3-1 
oil cooler, removal and installation, 3-16 
radiator, removal and installation, 3-5 


Door 


Index 
wee 


servicing, 1-26 
temperature sending unit, check and replacement, 3-8 
thermostat, check and replacement, 3-2 
water pump 
check, 3-7 
removal and installation, 3-7 
Cooling, heating and air conditioning, 3-1 through 3-16 
Crankshaft 
inspection, 2D-23 
installation and main bearing oil clearance check, 2D-27 
removal, 2D-16 
Cruise control, general information, 12-21 
Cylinder compression check, 2D-12 
Cylinder head 
cleaning and inspection, 2D-18 
disassembly, 2D-17 
reassembly, 2D-26 
Cylinder honing, 2D-26 


D 


Deceleration throttle control system, description and checks 
(carbureted models), 6-20 
Diagnosis, 0-21 
Differential 
lubricant change, 1-31 
pinion seal (2WD), replacement, 8-20 
pinion seal (4WD), renlacement, 8-28 
removal and installation (removable carrier type), 8-21 
Disc brake 
caliper, overhaul, 9-11 
rotor, inspection, 9-12 
Distributor, removal and installation, 5-18 


glass, replacement and adjustment, 11-8 
handle (outside) and lock cylinder, removal and installation, 11-7 
power lock system, general information, 12-21 
power windows, general information, 12-21 
removal, installation and alignment, 11-6 
trim panel, removal and installation, 11-7 
window regulator, replacement, 11-8 

Drive axle assembly, front (4x4) 
general information, 8-22 
pivot bushing (IFS) - replacement, 8-28 
removal and installation, 8-28 

Drivebelt check, adjustment and replacement, 1-14 

Driveline lubricant level checks, 1-22 

Driveshaft 
balancing, 8-29 
carrier bearing, check and replacement, 8-30 
general! information, 8-29 ; 
overhaul, 8-31 
removal and installation, 8-29 

Duraspark Ill, rotor alignment, 5-20 

Duraspark system 
checks, 5-5 
general description, 5-4 


E 


E40D electronic shift transmission, general information, 7B-9 
EEC-IV trouble codes, descriptions and procedures, 6-16 

EFI fuel system components, removal and installation, 4-26 
EGR Valve Position (EVP) sensor, 4-25 

Electrical troubleshooting, general information, 12-1 


Electronic Fuel Injection (EFI) systems, general information, 4-16 


Electronic shift (shift on the fly) transfer case, general 
information, 7C-10 


Emission related components, removal and installation, 6-17 


Index 


IND-3 


— eee 


Emissions control systems, 6-1 through 6-22 
general information, 6-1 
Engine 
oil and filter change, 1-10 
oil cooler, removal and installation, 3-16 
overhaul 
reassembly sequence, 2D-25 
removal and installation, 2D-14 
removal, methods and precautions, 2D-13 
Engine (inline six-cylinder) 
camshaft lobe lift, check, 2A-3 
crankshaft oil seals, replacement, 2A-11 
cylinder head, removal and installation, 2A-9 
flywheel/driveplate, removal, inspection and installation, 2A-12 
general information, 2A-2 
lifters and camshaft, removal and installation, 2A-7 
manifolds, removai and installation, 2A-8 
mounts, check and replacement, 2A-12 
* oil pan, removal and installation, 2A-10 
oil pump, removal and installation, 2A-10 
repair operations possible with the engine in the vehicle, 2A-2 
rocker arms and pushrods, removal and installation, 2A-5 
timing cover and gears, removal and installation, 2A-5 
Top Dead Center (TDC) for number 1 piston, locating, 2A-2 
valve cover and pushrod cover, removal and installation, 2A-4 
Engine (V6) 
camshaft and lifters, removal, inspection and installation, 2C-6 
cylinder head(s), removal, inspection and installation, 2C-3 
exhaust manifold(s), removal and installation, 2C-3 
general information, 2C-2 
intake manifold, removal and installation, 2C-2 
oil pan, removal, inspection and installation, 2C-6 
oil pump, removal. inspection and installation, 2C-5 
spark plug thread repair, 2C-4 
timing chain wear, check, 2C-4 
timing cover and timing chain, removal and installation, 2C-4 
valve covers, removal and installation, 2C-3 
Engine (V8) 
camshaft lobe lift measurement, 2B-2 
crankshaft oil seals, replacement, 2B-10 
cylinder heads, removal and installation, 2B-8 
exhaust manifold, removal and installation, 2B-6 
flywheel, removal, inspection and installation, 2B-12 
general information, 2B-2 
intake manifold, removal and installation, 2B-4 
lifters and camshaft, removal and installation, 2B-7 
mounts, removal and installation, 2B-12 
oil pan, removal and installation, 2B-9 
oil pump, removal and installation, 2B-10 
repair operations possible with the engine in the vehicle, 2B-2 
rocker arms and pushrods, removal and installation, 2B-3 
timing chain wear, quick check, 2B-3 
timing cover and chain, removal and installation, 2B-6 
Top Dead Center (TDC) for number 1 piston, locating, 2B-2 
valve covers, removal and installation, 2B-3 
valve springs, retainers and seals, replacement, 2B-3 
Engine coolant temperature sensor, 4-21 
Engine electrical systems, 5-1 through 5-28 
Engine overhaul procedures 
camshaft and bearings, inspection, 2D-21 
component inspection, 2D-18 
crankshaft 
inspection, 2D-23 
installation and main bearing oil clearance check, 2D-27 
removal, 2D-16 
cylinder compression check, 2D-12 
cylinder head 
cleaning and inspection, 2D-18 
disassembly, 2D-17 
reassembly, 2D-26 
cylinder honing, 2D-26 


disassembly sequence, 2D-14 
engine block 
cleaning, 2D-21 
inspection, 2D-22 
engine rebuilding alternatives, 2D-13 
general information, 2D-12 
initial start-up and break-in after overhaul, 2D-32 
main and connecting rod bearings, inspection, 2D-24 
oil pump, inspection, 2D-25 
piston rings, installation, 2D-28 
piston/connecting rod assembly 
inspection, 2D-22 
installation and rod bearing oil clearance check, 2D-29 
removal, 2D-16 
timing chain/sprockets or gears, wear checks, 2D-15 
valve adjustment, 2D-30 
valve lifters and pushrods, inspection, 2D-20 
valves, servicing, 2D-26 
Evaporative emissions control system, description 
and checks, 1-31, 6-3 
Exhaust Gas Recirculation (EGR) systems, operation 
and checks, 6-5 
Exhaust system 
check, 1-22 
component replacement, 4-35 
general information, 4-35 
Extension housing oil seal, replacement, 7A-5 


F 


Fault finding, 0-21 
Filter, replacement 
air, 1-27 
fuel, 1-22 
oil, 1-10 
PCV, 1-28 
Firing order, 1-3 
Floor carpet/mat, removal and installation, 11-14 
Fluid level checks, 1-6 
Fluids and lubricants, 1-1 
Front axleshaft (4x4) 
oil seal and bearing (4x4), replacement, 8-27 
removal and installation, 8-26 
spindle bearing and seal (4x4), replacement, 8-24 
Front differential pinion seal (4WD), replacement, 8-28 
Front drive axle assembly (4WD) 
general information, 8-22 
removal and installation, 8-28 
pivot bushing (IFS), replacement, 8-28 
Front I-beam axle, removal, bushing replacement and 
installation, 10-13 
Front leaf spring, removal and installation, 10-5 
Front locking hub (4WD) lubricant, check and repack, 1-29 
Front parking, turn and side marker lights, replacement, 12-13 
Front spindle, removal and installation 
2WD, 10-6 
4WD, 10-7 
Front spindle/knuckle needle bearing (4WD models), check 
and repack, 1-29 
Front wheel bearing (4x4), adjustment, 8-25 
Front wheel grease seal and bearing (4x4), replacement, 8-24 
Fuel and exhaust systems, 4-1 through 4-36 
carburetor 
automatic choke, inspection and adjustment, 4-4 
external adjustments, 4-3 
removal and installation, 4-3 
servicing and overhaul, 4-2 
systems, general information, 4-2 
dual tank selection valve systems, general information 
and check, 4-11 


IND-4 


EFI fuel system components, information sensors and output 
actuators, check and sensor/actuator replacement, 4-19 
EFI fuel system components, removal and installation, 4-26 


Electronic Fuel Injection (EFI) systems, general information, 4-16 
evaporative emissions control system, description and checks, 6-3 


filter replacement, 1-22 
in-line fuel filter (EFI), removal and installation, 4-32 
lines and fittings, removal and installation, 4-4 
pressure regulator (EFI), general information and check, 4-10 
pump 
general information and check 
electric, 4-8 ; 
mechanical, 4-7 
pump inertia switch, removal and installation, 4-32 
pump, removal and installation, 4-31 
supply reservoirs (EFI vehicles only), general information, 4-14 
system check, 1-17 
systems, trouble codes and self tests (EEC-IV), 4-16 
tank 
cleaning and repair, 4-35 
description, removal and installation, 4-34 
Fuses, general information, 12-3 
Fusible links, general information, 12-5 


General engine overhaul procedures, 2D-1 through 2D-32 


Glove box, removal and installation, 11-14 
Grille assembly, removal and installation, 11-14 


Hazard flasher, check and replacement, 12-6 


adjustment, 12-17 
removal and installation, 12-11 
switch, check and replacement, 12-10 
Heating system 
heater blower motor resistor, replacement, 3-9 
heater blower motor, removal and installation, 3-8 
heater control assembly, removal and installation, 3-11 
heater core, removal and installation, 3-9 


heater function and temperature control cables, adjustment, 3-12 


Hinges and locks, maintenance, 11-3 
Hood, removal, installation and alignment, 11-3 
Hose, underhood, check and replacement, 1-13 
Hub bearings, rear (full-floating type), adjustment, 8-20 
Hubs, removal and installation 
automatic locking, 8-23 
manual locking, 8-22 


Idle Air Control (IAC) or Bypass Air Idle Speed Control (BPA-ISC) 


solenoid, 4-26 
ignition 
distributor, removal and installation, 5-18 
Duraspark Ill, rotor alignment, 5-20 
Duraspark system 
checks, 5-5 
general description, 5-4 
switch and key lock cylinder, check and replacement, 12-8 
system 
components, replacement, 5-14 
description, 5-2 
general checks, 5-4 


index 
aD 


TFI-IV or DI system 
checks, 5-10 
general description, 5-9 
timing and advance, check and adjustment, 5-18 
In-line fuel filter (EFI), removal and installation, 4-32 
Information sensors and output actuators, description, 
check and replacement, 4-19 
Initial start-up and break-in after overhaul, 2D-32 
Inlet air control system, description and checks (carbureted 
models), 6-19 
Inline six-cylinder engine, 2A-1 through 2A-12 
Instrument cluster, removal, bulb replacement 
and installation, 12-15 
Intake Air Temperature (IAT) sensor, 4-24 
Intake manifold heating system — description and checks 
(carbureted models), 6-21 
introduction to the Ford F-series and Bronco, 0-5 


J 


Jacking, 0-15 
Jump starting the vehicle, 0-17 


K 


Key lock cylinder, replacement, 12-8 

Kickdown mechanisms, removal, installation and adjustment 
(C4, C5 and C6 only), 7B-5 

Knock Sensor (KS), 4-26 


L 


Leaf spring, removal and installation 

front, 10-5 

rear, 10-13 
Lights, replacement 

front parking, turn and side marker, 12-13 

instrument cluster, 12-15 

license plate, dome, and cargo, 12-14 

rear brake, turn, back-up, parking and side marker, 12-13 
Locking hub (4WD models) lubricant, check and repack, 1-29 
Lubricants and fluids, 1-1 
Lubrication, chassis, 1-16 


Main and connecting rod bearings, inspection, 2D-24 
Maintenance intervals, 1-4 
Maintenance techniques, tools and working facilities, 0-8 
Manifold Absolute Pressure (MAP) sensor, 4-22 
Manual lever position sensor, adjustment (E4OD only), 7B-9 
Manual locking hubs, removal and installation, 8-22 
Manual shift linkage (automatic transmission), inspection, 
removal, installation and adjustment, 7B-2 
Manual transmission, 7A-1 through 7A-8 
general information, 7A-2 
lubricant change, 1-29 
overhaul, general information, 7A-6 
removal and installation, 7A-4 
shift lever, removal and installation, 7A-2 
Master cylinder, removal, overhaul and installation, 9-13 


N 


Neutral safety switches, check and replacement, 5-28 
Neutral start switch - adjustment (C4, C5 and C6 only), 7B-10 


O 


Oil cooler, removal and installation, 3-16 
Oil pump, inspection, 2D-25 

Oil, engine, change, 1-10 

Oxygen sensor, 4-22 


P 


Parking brake, adjustment, 9-24 
Pilot bearing, inspection, removal and installation, 8-6 
Piston rings, installation, 2D-28 
Piston/connecting rod assembly 
inspection, 2D-22 
installation and rod bearing oil clearance check, 2D-29 
removal, 2D-16 
Positive Crankcase Ventilation (PCV) system, 6-2 
Positive Crankcase Ventilation (PCV) valve and filter, check 
and replacement, 1-28 
Power brake booster unit, removal, installation and 
adjustment, 9-17 
Power door lock system, general information, 12-21 
Power steering 
fluid level check, 1-9 
pressure switch, 4-25 
pump, removal and installation, 10-17 
system, bleeding, 10-17 
Power windows, general information, 12-21 


R 4 
Radiator 
aluminum core, repair, 3-6 
removal and installation, 3-5 
Radio and speakers, removal and installation, 12-20 
Radio antenna, check and replacement, 12-21 
Radius arm, removal and installation, 10-11 
Rear axle 
assembly, removal and installation, 8-21 
axleshaft (full-floating type), removal and installation, 8-19 
axleshaft (semi-floating type), removal and installation, 8-18 
axleshaft oil seal and bearing (semi-floating tapered 
bearing type), replacement, 8-15 
axleshaft oil seal and bearing (semi-floating, ball bearing type), 
replacement, 8-14 
general information, 8-14 
rear wheel hub bearings and grease seal (full-floating type), 
replacement, 8-16 
Rear brake, turn, back-up, parking and side marker lights, 
replacement, 12-13 
Rear differential 
assembly (removable carrier type), removal and installation, 8-21 
pinion bearing seal, replacement, 8-20 
Rear wheel hub bearings (full-floating type) 
adjustment, 8-20 
replacement, 8-16 
Recommended lubricants and fluids, 1-1 
Relays, general information, 12-6 
Roof, removal and installation, 11-13 
Routine maintenance, 1-1 through 1-32 
Routine maintenance intervals, 1-4 


Ss 

Safe automotive repair practices, 0-19 

Shift lever, removal and installation, 7A-2 

Slave cylinder, inspection, removal and installation, 8-7 
Spark control system (carbureted models), 6-10 


Index 


IND-5 


Spark plug gap, 1-3 
Spark plug replacement, 1-24 
Spark plug wire, distributor cap and rotor check 
and replacement, 1-26 
Speakers, removal and installation, 12-20 
Speedometer pinion gear and seal, replacement, 7A-5 
Spindle bearing and seal (4x4), replacement, 8-24 
Spindle, removal and installation 
2WD, 10-6 
4WD, 10-7 
Spindie/knuckle needle bearing (4WD models), check 
and repack, 1-29 
Stabilizer bar, removal and installation 
front, 10-12 
rear, 10-14 
Starter 
clutch/starter interlock switch, check, adjustment, removal 
and installation, 8-13 
motor and circuit, checks, 5-26 
relay, replacement, 5-28 
removal and installation, 5-28 
Starting system, general information and precautions, 5-26 
Steering 
damper, removal and installation, 10-11 
gearbox 
check and adjustment, 10-15 
removal and installation, 10-16 
general information, 10-14 
linkage, removal and installation, 10-19 
power steering pump, removal and installation, 10-17 
power steering, bleeding, 10-17 
wheel, removal and installation, 10-19 
Steering and suspension systems, 10-1 through 10-20 
Steering column switches, check and replacement, 12-6 
Suspension 
balljoints, replacement, 10-8 
front coil spring, removal and installation, 10-5 
front Il-beam axle, removal, bushing replacement 
and installation, 10-13 
front knuckle/spindle (4WD), removal and installation, 10-7 
front spindle (2WD), removal and installation, 10-6 
general information, 10-4 
leaf spring, removal and installation 
front, 10-5 
rear, 10-13 
radius arm, removal and installation, 10-11 
shock absorber, removal, inspection and installation 
front, 10-10 
rear, 10-14 
stabilizer bar, removal and installation 
front, 10-12 
rear, 10-14 
Suspension and steering check, 1-21 


1 


Tailgate 
glass and regulator, removal and instaliation (Bronco), 11-12 
removal and installation, 11-11 
TFI-IV or DI system 
checks, 5-10 
general description, 5-9 
Thermactor systems 
description, 6-10 
operation and checks, 6-11 
Thermostat, check and replacement, 3-2 
Throttle Position Sensor (TPS), 4-23 
Throttle valve (TV) mechanisms, removal, installation 
and adjustment, 7B-3 


IND-6 


Index 
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Timing (ignition), check and adjustment, 5-18 
Timing chain/sprockets or gears, wear checks, 2D-15 
Tire and tire pressure checks, 1-8 
Tire rotation, 1-18 
Towing, 0-15 
Transfer case, 7C-1 through 7C-10 
4WD indicator switch (manual shift models only), 
replacement, 7C-10 
electronic shift (shift on the fly), general information, 7C-10 
front output shaft oil seal, removal and replacement, 7C-6 
general information, 7C-2 
lubricant change, 1-30 
manual shift lever assembly, removal and installation, 7C-8 
overhaul, 7C-3 
rear extension housing bushing (slip spline type), removal 
and installation, 7C-8 
rear output shaft oil seal, removal and replacement, 7C-7 
removal and installation, 7C-2 
Transmission mounts, check and replacement, 7A-3 
Transmission, automatic, 7B-1 through 7B-10 
band adjustment, 1-24 
band adjustment, (C4, C5 and C6 only), 7B-7 
diagnosis, general, 7B-1 
fluid and filter change, 1-30 
fluid level check, 1-10 
general information, 7B-1 
kickdown mechanisms, removal, installation 
and adjustment (C4, C5 and C6 only), 7B-5 
manual lever position sensor, adjustment (E40D only), 7B-9 
manual shift linkage, inspection, removal, installation 
and adjustment, 7B-2 
removal and installation, 7B-8 
throttle valve (TV) mechanisms, removal, installation 
and adjustment, 7B-3 
vacuum modulator, check and replacement, 7B-7 
Transmission, manual, 7A-1 through 7A-8 
general information, 7A-2 
lubricant change, 1-29 
overhaul, general information, 7A-6 
removal and installation, 7A-4 
shift lever, removal and installation, 7A-2 
Trouble codes, 4-16, 6-16 
Troubleshooting, 0-21 
Tune-up and routine maintenance, 1-1 through 1-32 
Tune-up, general information, 1-6 
Turn signal and hazard flasher, check and replacement, 12-6 


U 


Underhood hose check and replacement, 1-13 
Universal joints 
driveshafts and axleshafts, lubrication and check, 8-30 
general information, 8-30 
replacement, 8-31 
Upholstery and carpets, maintenance, 11-2 
Using the manual, 0-5 


V 


V6 engine, 2C-1 through 2C-6 

V8 engines, 2B-1 through 2B-12 

Vacuum modulator, check and replacement, 7B-7 

Valve lifters and pushrods, inspection, 2D-20 , 
Valves, servicing, 2D-26 

Vehicle identification numbers, 0-6 

Vent window assembly, removal and installation, 11-8 

Vinyl trim, maintenance, 11-2 


WwW 


Water pump 
check, 3-7 
removal and installation, 3-7 
Wheel 
alignment, general information, 10-20 
bearing check, repack and adjustment, 1-28 
bearing, front (4x4) 
adjustment, 8-25 
replacement, 8-24 
cylinders, inspection, removal, overhaul and installation, 9-7 
inspection and lug nut torque check, 1-12 
Window 
rear, removal and installation, 11-10 
vent, removal and installation, 11-8 
Windows, power, general information, 12-21 
Windshield 
and fixed glass, replacement, 11-14 
wiper blade check and replacement, 1-19 
Wiper and washer system, component replacement, 12-17 
Wiring diagrams, general information, 12-21 


HAYNES AUTOMOTIVE MANUALS | 7. 


NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle, 


consult your local Haynes dealer for the latest product information. 


ACURA 


*1776 


AMC 


Integra & Legend all models ‘86 thru ‘90 


‘Jeep GJ - see JEEP (412) 


694 Mid-size models, Concord, 
Hornet, Gremlin & Spirit ‘70 thru ‘83 
934 (Renault) Alliance & Encore 
all models ‘83 thru ‘87 
AUDI 
615 4000 all models ‘80 thru ‘87 
428 5000 all models ‘77 thru ‘83 
1117 5000 all models ‘84 thru ‘88 
AUSTIN 
Healey Sprite - see MG Midget 
Roadster (265) 
BMW 
*2020 3/5 Series not including diesel or 
all-wheel drive models ‘82 thru ‘92 
276 320i all 4 cyl models ‘75 thru ‘83 
632 528i & 530i all models ‘75 thru ‘80 
240 1500 thru 2002 all models except 
Turbo ‘59 thru ‘77 
348 2500, 2800, 3.0 & Bavaria all models 
‘69 thru ‘76 
BUICK 
Century (front wheel drive) - see 
GENERAL MOTORS (829) 
“1627 Buick, Oldsmobile & Pontiac Full-size 
(Front wheel drive) all models ‘85 thru ‘93 
Buick Electra, LeSabre and Park Avenue; 
Oldsmobile Delta 88 Royale, Ninety Eight 
and Regency; Pontiac Bonneville 
1551 Buick Oldsmobile & Pontiac Full-size 
(Rear wheel drive) “ 
Buick Estate ‘70 thru ‘90, Electra’70 thru ‘84, 
LeSabre ‘70 thru ‘85, Limited ‘74 thru ‘79 
Oldsmobile Custom Cruiser ‘70 thru ‘90, 
Delta 88 ‘70 thru ‘85,Ninety-eight ‘70 thru ‘84 
Pontiac Bonneville ‘70 thru ‘81, 
Catalina ‘70 thru ‘81, Grandville ‘70 thru ‘75, 
Parisienne ‘83 thru ‘86 
627 Mid-size Regal & Century all rear-drive 
models with V6, V8 and Turbo ‘74 thru ‘87 
Regal - see GENERAL MOTORS (1671) 
Skyhawk - see GENERAL MOTORS (766) 
552 Skylark all X-car models ‘80 thru ‘85 
Skylark ’86 on - see GENERAL 
MOTORS (1420) 
Somerset - see GENERAL MOTORS (1420) 
CADILLAC 
“751 Cadillac Rear Wheel Drive 
all gasoline models ‘70 thru ‘92 
Cimarron - see GENERAL MOTORS (766) 
CAPRI 
296 2000 MK I Coupe all models ‘71 thru ‘75 
Mercury Capri - see FORD Mustang (654) 
CHEVROLET 
*4477 Astro & GMC Safari Mini-vans ‘85 thru ‘93 
554 Camaro V8 all models ‘70 thru ‘81 
866 Camaro all models ‘82 thru ‘92 
Cavalier - see GENERAL MOTORS (766) 
Ceiebrity - see GENERAL MOTORS (829) 
625 Chevelle, Malibu & El Camino all V6 & 
V8 models ‘69 thru ‘87 
449 Chevette & Pontiac T1000 ‘76 thru ‘87 
550 Citation all models ‘80 thru ‘85 


* Listings shown with an asterisk (*) indicate model coverage a 


"1628 
274 
*1336 
1762 
704 


319 
626 
241 
*1642 


420 


“1664 
*831 


"1727 
*345 


Corsica/Beretta all models ‘87 thru ‘92 
Corvette all V8 models ‘68 thru ‘82 
Corvette all models ‘84 thru ‘91 

Chevrolet Engine Overhaul Manual 
Full-size Sedans Caprice, Impala, Biscayne, 
Bel Air & Wagons ‘69 thru ‘90 

Lumina - see GENERAL MOTORS (1671) 
Lumina APV - see GENERAL MOTORS (2035) 
Luv Pick-up all 2WD & 4WD ‘72 thru ‘82 
Monte Carlo all models ‘70 thru ‘88 

Nova all V8 models ‘69 thru ‘79 

Nova and Geo Prizm all front wheel drive 
models, ‘85 thru ‘92 

Pick-ups ‘67 thru ‘87 - Chevrolet & GMC, 
all V8 & in-line 6 cyl, 2WD & 4WD ‘67 thru ‘87; 
Suburbans, Blazers & Jimmys ‘67 thru ‘91 
Pick-ups ‘88 thru ‘93 - Chevrolet & GMC, 
all full-size (C and K) models, ‘88 thru ‘93 
S-10 & GMC S-15 Pick-ups 

all models ‘82 thru ‘92 

Sprint & Geo Metro ‘85 thru ‘91 

Vans - Chevrolet & GMC, V8 & in-line 

6 cylinder models ‘68 thru ‘92 


CHRYSLER 


*2058 


*1337 


Full-size Front-Wheel Drive ‘88 thru ‘93 
K-Cars - see DODGE Aries (723) 

Laser - see DODGE Daytona (1140) 
Chrysler & Plymouth Mid-size 

front wheel drive ‘82 thru ‘93 


DATSUN 


402 
647 
228 
525 
206 
563 


679 
123 
430 
372 
277 


376 
368 


200SxX all models ‘77 thru ‘79 

200SxX all models ‘80 thru ‘83 

B - 210 all models ‘73 thru ‘78 

210 ail models ‘78 thru ‘82 

240Z, 260Z & 280Z Coupe ‘70 thru ‘78 
280ZX Coupe & 2+2 ‘79 thru ‘83 

300ZX - see NISSAN (1137) 

310 all models ‘78 thru ‘82 

510 & PL521 Pick-up ‘68 thru ‘73 

510 all models ‘78 thru ‘81 

610 all models ‘72 thru ‘76 

620 Series Pick-up all models ‘73 thru ‘79 
720 Series Pick-up - see NISSAN (771) 
810/Maxima all gasoline models, ‘77 thru ‘84 
F10 all models ‘76 thru ‘79 

Pulsar - see NISSAN (876) 

Sentra - see NISSAN (982) 

Stanza - see NISSAN (981) 


DODGE 


*723 
“1231 


699 


236 
610 


“1668 
234 


*1140 
*545 
*912 
*556 


*1726 
*1779 
*349 


400 & 600 - see CHRYSLER Mid-size (1337) 
Aries & Piymouth Reliant ‘81 thru ‘89 
Caravan & Piymouth Voyager Mini-Vans 
all models ‘84 thru ‘93 

Challenger & Plymouth Saporro 

all models ‘78 thru ‘83 

Challenger ’67-’76 - see DODGE Dart (234) 
Colt all models ‘71 thru ‘77 

Colt & Plymouth Champ (front wheel drive) 
all models ‘78 thru ‘87 

Dakota Pick-ups ali models ‘87 thru ‘93 
Dart, Chalienger/Plymouth Barracuda & 
Valiant 6 cyl models ‘67 thru ‘76 

Daytona & Chrysler Laser ‘84 thru ‘89 
Omni & Plymouth Horizon ‘78 thru ‘90 
Pick-ups all full-size models ‘74 thru ‘91 
Ram 50/D50 Pick-ups & Raider and 
Plymouth Arrow Pick-ups ‘79 thru ‘93 
Shadow & Plymouth Sundance ‘87 thru ‘93 
Spirit & Plymouth Acclaim ‘89 thru ‘92 
Vans - Dodge & Plymouth 

V8 & 6 cyl models ‘71 thru ‘91 


EAGLE 


Talon - see Mitsubishi Eclipse (2097) 


FIAT 


094 
273 


FORD 


“1476 
788 
*880 
268 
1763 
789 
*2046 
*2021 
560 
334 
754 


359 
773 


*654 


357 
231 
649 
1670 
*1026 
“1421 
“1418 


1338 
“1725 
*344 


124 Sport Coupe & Spider ‘68 thru ‘78 
X1/9 all models ‘74 thru ‘80 


Aerostar Mini-vans all models ‘86 thru ‘92 
Bronco and Pick-ups ‘73 thru ‘79 

Bronco and Pick-ups ‘80 thru ‘91 

Courier Pick-up all models ‘72 thru ‘82 
Ford Engine Overhaul Manual 
Escort/Mercury Lynx all models ‘81 thru ‘90 
Escort/Mercury Tracer ‘91 thru ‘93 
Explorer & Mazda Navajo ‘91 thru ‘92 
Fairmont & Mercury Zephyr ‘78 thru ‘83 
Fiesta all models ‘77 thru ‘80 

Ford & Mercury Full-size, 

Ford LTD & Mercury Marquis (‘75 thru ‘82); 
Ford Custom 500,Country Squire, Crown 
Victoria & Mercury Colony Park (‘75 thru ‘87); 
Ford LTD Crown Victoria & 

Mercury Gran Marquis (‘83 thru ‘87) 
Granada & Mercury Monarch all in-line, 

6 cyl & V8 models ‘75 thru ‘80 

Ford & Mercury Mid-size, 

Ford Thunderbird & Mercury 

Cougar (‘75 thru '82); 

Ford LTD & Mercury Marquis (‘83 thru ‘86); 
Ford Torino,Gran Torino, Elite, Ranchero 
pick-up, LTD Ii, Mercury Montego, Comet, 
XR-7 & Lincoln Versailles (‘75 thru ‘86) 
Mustang & Mercury Capri all models 
including Turbo. 

Mustang, ‘79 thru ‘92; Capri, ‘79 thru ‘86 
Mustang V8 all models ‘64-1/2 thru ‘73 
Mustang Il 4 cyl, V6 & V8 models ‘74 thru ‘78 
Pinto & Mercury Bobcat ‘75 thru ‘80 

Probe all models ‘89 thru ‘92 
Ranger/Bronco Il gasoline models ‘83 thru ‘93 
Taurus & Mercury Sable ‘86 thru ‘92 
Tempo & Mercury Topaz all gasoline 
models ‘84 thru ‘93 

Thunderbird/Mercury Cougar ‘83 thru ‘88 
Thunderbird/Mercury Cougar ‘89 and ‘90 
Vans all V8 Econoline models ‘69 thru ‘91 


GENERAL MOTORS 


*B29 


“766 


1420 


“1671 


*2035 


GEO 


*2039 


GMC 


Buick Century, Chevrolet Celebrity, 
Oldsmobile Cutlass Ciera & Pontiac 6000 
all models ‘82 thru ‘93 

Buick Skyhawk, Cadillac Cimarron, 
Chevrolet Cavalier, Oldsmobile Firenza & 
Pontiac J-2000 & Sunbird 

all models ‘82 thru ‘92 

Buick Skylark & Somerset, 

Oldsmobile Calais & 

Pontiac Grand Am ail models ‘85 thru ‘91 
Buick Regal, Chevrolet Lumina, 
Oldsmobile Cutlass Supreme & 

Pontiac Grand Prix ali front wheel drive 
models ‘88 thru ‘90 

Chevrolet Lumina APV, 

Oldsmobile Silhouette 

& Pontiac Trans Sport all models ‘90 thru ‘92 


Metro - see CHEVROLET Sprint (1727) 
Prizm - see CHEVROLET Nova (1642) 
Storm all models ‘90 thru ‘93 

Tracker - see SUZUKI Samurai (1626) 


Safari - see CHEVROLET ASTRO (1477) 
Vans & Pick-ups - see CHEVROLET 
(420, 831, 345, 1664) 


(Continued on other side) 


s of this printing. These titles will be periodically updated to include later model years - consult your 
Haynes dealer for more information. 


Haynes North America, Inc., 861 Lawrence Drive, Newbury Park, CA 91320 « (805) 498-6703 


HONDA 


Accord CVCC all models ‘76 thru ‘83 
Accord all models ‘84 thru ‘89 

Accord all models ‘90 thru ‘93 

Civic 1200 all models ‘73 thru ‘79 

Civic 1300 & 1500 CVCC ‘80 thru ‘83 
Civic 1500 CVCC all models ‘75 thru ‘79 
Civic all models ‘84 thru ‘91 

Prelude CVCC all models ‘79 thru ‘89 


HYUNDAI 


“1552 


ISUZU 


“1641 


Excel all models ‘86 thru ‘93 


Trooper & Pick-up, all gasoline models 
Pick-up, ‘81 thru ‘93; Trooper, ‘84 thru ‘91 


JAGUAR 


"242 
*478 


JEEP 
1553 


412 
"A777 


LADA 
*413 


XJ6 all 6 cyl models ‘68 thru ‘86 
XJ12 & XJS all 12 cyl models ‘72 thru ‘85 


Cherokee, Comanche & Wagoneer Limited 
all models ‘84 thru ‘93 

CJ all models ‘49 thru ‘86 

Wrangler all models ‘87 thru ‘92 


1200, 1300. 1500 & 1600 all models 
including Riva ‘74 thru ‘91 


MAZDA 


648 
*1082 


267 
370 


757 
*2047 
460 
"1419 


626 Sedan & Coupe (rear wheel drive) 
all models ‘79 thru ‘82 

626 & MX-6 (front wheel drive) 

all models ‘83 thru ‘91 

B Series Pick-ups ‘72 thru ‘93 

GLC Hatchback (rear wheel drive) 
all models ‘77 thru ‘83 

GLC (front wheel drive) ‘81 thru ‘85 
MPV all models ‘89 thru ‘93 

RX-7 all models ‘79 thru ‘85 

RX-7 all models ‘86 thru ‘91 


MERCEDES-BENZ 


“1643 
346 


983 
698 


697 


190 Series all four-cylinder 

gasoline models, ‘84 thru ‘88 

230, 250 & 280 Sedan, Coupe & Roadster 
all 6 cyl sohc models ‘68 thru ‘72 

280 123 Series gasoline models ‘77 thru ‘81 
350 & 450 Sedan, Coupe & Roadster 

all models ‘71 thru ‘80 

Diesel 123 Series 200D, 220D, 240D, 
240TD, 300D, 300CD, 300TD, 4- & 5-cyl 
incl. Turbo ‘76 thru ‘85 


MERCURY 


MG 
111 


265 


See FORD Listing 


MGB Roadster & GT Coupe 

all models ‘62 thru ‘80 

MG Midget & Austin Healey Sprite 
Roadster ‘58 thru ‘80 


MITSUBISHI 


“1669 


*2022 
*2097 


Cordia, Tredia, Galant, Precis & 
Mirage ‘83 thru ‘93 

Pick-up & Montero ‘83 thru ‘93 
Eclipse, Eagle Talon & 
Plymouth Laser ‘90 thru ‘94 


MORRIS 


074 
024 


(Austin) Marina 1.8 all models ‘71 thru ‘78 
Minor 1000 sedan & wagon ‘56 thru ‘71 


NISSAN 


1137 
"1341 
*771 
876 
*982 
*981 


300ZX all models including Turbo ‘84 thru ‘89 
Maxima all models ‘85 thru ‘91 
Pick-ups/Pathfinder gas models ‘80 thru ‘93 
Pulsar all models ‘83 thru ‘86 

Sentra all models ‘82 thru ‘90 

Stanza all models ‘82 thru ‘90 


OLDSMOBILE 


*658 


Bravada - see CHEVROLET S-10 (821) 
Calais - see GENERAL MOTORS (1420) 
Custom Cruiser - see BUICK Full-size 
RWD (1551) 

Cutlass ail standard gasoline V6 & 

V8 models ‘74 thru ‘88 

Cutlass Ciera - see GENERAL MOTORS (829) 
Cutlass Supreme - see GM (1671) 

Delta 88 - see BUICK Full-size RWD (1551) 
Delta 88 Brougham - see BUICK Full-size 
FWD (1551), RWD (1627) 

Delta 88 Royale - see BUICK Full-size 
RWD (1551) 

Firenza - see GENERAL MOTORS (766) 
Ninety-eight Regency - see BUICK Full-size 
RWD (1551), FWD (1627) 

Ninety-eight Regency Brougham - see 
BUICK Full-size RWD (1551) 

Omega - see PONTIAC Phoenix (551) 
Silhouette - see GENERAL MOTORS (2035) 


PEUGEOT 


663 


504 all diesel models ‘74 thru ‘83 


PLYMOUTH 


Laser - see MITSUBISHI Eclipse (2097) 
For other PLYMOUTH titles, 
see DODGE listing. 


PONTIAC 


1232 
555 
867 


551 


T1000 - see CHEVROLET Chevette (449) 
J-2000 - see GENERAL MOTORS (766) 
6000 - see GENERAL MOTORS (829) 
Bonneville - see Buick Full-size 

FWD (1627), RWD (1551) 

Bonneville Brougham - see Buick 

Full-size (1551) 

Catalina - see Buick Full-size (1551) 

Fiero all models ‘84 thru ‘88 

Firebird V8 models except Turbo ‘70 thru ‘81 
Firebird all models ‘82 thru ‘92 

Full-size Rear Wheel Drive - see BUICK 
Oldsmobile, Pontiac Full-size RWD (1551) 
Full-size Front Wheel Drive - see BUICK 
Oldsmobile, Pontiac Full-size FWD (1627) 
Grand Am - see GENERAL MOTORS (1420) 
Grand Prix - see GENERAL MOTORS (1671) 
Grandville - see BUICK Full-size (1551) 
Parisienne - see BUICK Full-size (1551) 
Phoenix & Oldsmobile Omega all X-car 
models ‘80 thru ‘84 

Sunbird - see GENERAL MOTORS (766) 
Trans Sport - see GENERAL MOTORS (2035) 


PORSCHE 


*264 


239 
397 
*1027 


911 all Coupe & Targa models except 
Turbo & Carrera 4 ‘65 thru ‘89 

914 all 4 cyl models ‘69 thru ‘76 

924 ail models including Turbo ‘76 thru ‘82 
944 all models including Turbo ‘83 thru ‘89 


RENAULT 


141 
079 
097 
768 
081 


5 Le Car all models ‘76 thru ‘83 

8 & 10 58.4 cu in engines ‘62 thru ‘72 

12 Saloon & Estate 1289 cc engine ‘70 thru ‘80 
15 & 17 all models ‘73 thru ‘79 

16 89.7 cu in & 95.5 cu in engines ‘65 thru ‘72 
Alliance & Encore - see AMC (934) 


HAYNES AUTOMOTIVE MANUALS 


NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle, 
consult your local Haynes dealer for the latest product information. 


SAAB 


247 
*980 


99 all models including Turbo ‘69 thru ‘80 
900 all models including Turbo ‘79 thru ‘88 


SUBARU 


237 
*681 


1100, 1300, 1400 & 1600 ‘71 thru ‘79 
1600 & 1800 2WD & 4WD ‘80 thru ‘89 


SUZUKI 


"1626 


Samurai/Sidekick and Geo Tracker 
all models ‘86 thru ‘93 


TOYOTA 


1023 
150 
935 

*2038 

1139 
361 
961 

“1025 
636 
360 
532 
313 
200 

*1339 
304 

*656 

*2048 


Camry ali models ‘83 thru ‘91 

Carina Sedan all models ‘71 thru ‘74 
Celica Rear Wheel Drive ‘71 thru ‘85 
Celica Front Wheel Drive ‘86 thru ‘92 
Celica Supra all models ‘79 thru ‘92 
Corolla all models ‘75 thru ‘79 

Corolla all rear wheel drive models ‘80 thru ‘87 
Corolla all front wheel drive models ‘84 thru ‘92 
Corolla Tercel all models ‘80 thru ‘82 
Corona all models ‘74 thru ‘82 

Cressida all models ‘78 thru ‘82 

Land Cruiser all models ‘68 thru ‘82 

MK I! all 6 cyl models ‘72 thru ‘76 

MR2 all models ‘85 thru ‘87 

Pick-up all models ‘69 thru ‘78 

Pick-up all models ‘79 thru ‘92 

Previa all models ‘91 thru ‘93 


TRIUMPH 


112 
113 
322 


451 


082 
226 


084 
1029 


GT6 & Vitesse all models ‘62 thru ‘74 
Spitfire all models ‘62 thru ‘81 
TR7 all models ‘75 thru ‘81 


Beetle & Karmann Ghia all models 

‘54 thru ‘79 

Dasher all gasoline models ‘74 thru ‘81 
Rabbit, Jetta, Scirocco, & Pick-up gas 
models ‘74 thru ‘91 & Convertible ‘80 thru ‘92 
Rabbit, Jetta & Pick-up all diesel 

models ‘77 thru ‘84 

Transporter 1600 all models ‘68 thru ‘79 
Transporter 1700, 1800 & 2000 

all models ‘72 thru ‘79 

Type 3 1500 & 1600 all models ‘63 thru ‘73 
Vanagon all air-cooled models ‘80 thru ‘83 


VOLVO 


203 
129 
*270 
400 
"1550 


120, 130 Series & 1800 Sports ‘61 thru ‘73 
140 Series ali models ‘66 thru ‘74 

240 Series all models ‘74 thru ‘90 

260 Series all models ‘75 thru ‘82 

740 & 760 Series all models ‘82 thru ‘88 


ee 


SPECIAL MANUALS 


1479 
1654 
1667 
1480 


1762 
1736 
1763 
482 
2069 
1666 
299 
393 
300 


* Listings shown with an asterisk (*) indicate model coverage as of this printing. These titles will be periodically 


updated to include later model years - consult your Haynes dealer for more information. 


Automotive Body Repair & Painting Manual 
Automotive Electrical Manual 
Automotive Emissions Control Manual 
Automotive Heating & 

Air Conditioning Manual 

Chevrolet Engine Overhaul Manual 

GM and Ford Diesel Engine Repair Manual 
Ford Engine Overhaul Manual 

Fuel Injection Manual 

Holley Carburetor Manual 

Small Engine Repair Manual 

SU Carburetors thru ‘88 

Weber Cerburetors thru ‘79 
Zenith/Stromberg CD Carburetors thru ‘76 


Over 100 Haynes 
motorcycle manuals 
also available 5-94 


Haynes North America, Inc., 861 Lawrence Drive, Newbury Park, CA 91320 « (805) 498-6703 
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Common spark plug conditions 


NORMAL 


operating conditions. 
Recommendation: 


Symptoms: Brown to grayish-tan color and slight 
electrode wear. Correct heat range for engine and 


When new spark plugs are 
installed, replace with plugs of the same heat range. 


WORN 


Symptoms: Rounded electrodes 
with a small amount of deposits on 
the firing end. Normal color. Causes 
hard starting in damp or cold 
weather and poor fuel economy. 

Recommendation: Plugs have 
been left in the engine too long. 
Replace with new plugs of the 
same heat range. Follow the rec- 
ommended maintenance schedule. 


CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak igni- 
tion. Causes misfiring, hard starting 
and hesitation. 

Recommendation: Make sure the 
plug has the correct heat range. 
Check for a clogged air filter or 
problem in the fuel system or 
engine management system. Also 
check for ignition system problems. 


ASH DEPOSITS 

Symptoms: Light brown deposits 
encrusted on the side or center 
electrodes or both. Derived from oil 
and/or fuel additives. Excessive 
amounts may mask the spark, 
causing misfiring and hesitation 
during acceleration. 
Recommendation: If excessive 
deposits accumulate over a short 
time or low mileage, install new 
valve guide seals to prevent seep- 
age of oil into the combustion 
chambers. Also try changing gaso- 
line brands. 


OIL DEPOSITS 

Symptoms: Oily coating caused 
by poor oil control. Oil is leaking 
past worn valve guides or piston 
rings into the combustion chamber. 
Causes hard starting, misfiring and 
hesitation. 

Recommendation: Correct the 
mechanical condition with neces- 
sary repairs and install new plugs. 


GAP BRIDGING 

Symptoms: Combustion deposits 
lodge between the electrodes. 
Heavy deposits accumulate and 
bridge the electrode gap. The plug 
ceases to fire, resulting in a dead 
cylinder. 

Recommendation: Locate the 
faulty plug and remove the deposits 
frorbetween the electrodes. 


TOO HOT 

Symptoms: Blistered, white insu- 
lator, eroded electrode and 
absence of deposits. Results in 
shortened plug life. 
Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, intake manifold vacuum 
leaks, sticking valves and insuffi- 
cient engine cooling. 


PREIGNITION 


Symptoms: Melted electrodes. 
Insulators are white, but may be 
dirty due to misfiring or flying 
debris in the combustion chamber. 
Can lead to engine damage. 
Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, insufficient engine cooling 
and lack of lubrication. 


HIGH SPEED GLAZING 


Symptoms: Insulator has yellow- 
ish, glazed appearance. Indicates 
that combustion chamber temper- 
atures have risen suddenly during 
hard acceleration. Normal deposits 
melt to form a conductive coating. 
Causes misfiring at high speeds. 
Recommendation: |nstall new 
plugs. Consider using a colder plug 
if driving habits warrant. 


DETONATION 


Symptoms: Insulators may be 
cracked or chipped. Improper gap 
setting techniques can also result 
in a fractured insulator tip. Can lead 
to piston damage. 

Recommendation: Make sure the 
fuel anti-knock values meet engine 
requirements. Use care when set- 
ting the gaps on new plugs. Avoid 
lugging the engine. 


MECHANICAL DAMAGE 


Symptoms: May be caused by a 
foreign object in the combustion 
chamber or the piston striking an 
incorrect reach (too long) plug. 
Causes a dead cylinder and could 
result in piston damage. 

Recommendation: Repair the 
mechanical damage. Remove the 
foreign object from the engine 
and/or install the correct reach 


plug. 
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Step -by-step praveiurss linked to hundreds of easy-to-follow photos 

Written fram “hands-on” experience ... using common tools _ : 

Quick ang@feasy troubleshooting sections : i 

Detailed Wiring diagrams * i 
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